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A.M.A. ARCHIVES OF 


Mortality Due to Coronary Disease Analyzed by 


Broad Occupational Groups 


J. M. MORTENSEN, T. T. STEVENSON, and L. H. WHITNEY, M.D., New York 


The question of whether management is 
more susceptible to death due to coronary 
heart disease than nonmanagement was a 
primary reason for a recent mortality study 
based on male employees of the Bell Tele 
phone Companies in the United States. The 
results of this study indicate that top man 
agement has the lowest rate of mortality 
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DEATHS PER 1,000 


Ratio Coronary Deaths to All Deaths 


due to coronary causes of all the groups 
considered, although the rate for all man 
agement appeared to be higher than for 
nonmanagement, 

The study covers the five-year period 
1951 through 1955. Deaths were classified 
as they occurred according to the Interna 
tional List of Death. For ap 
proximately the first three and a half years 
Code 94 of the lifth 
Code 420 of the Sixth 
for the remaining period. As the two codes 


Causes of 


Revision was used. 
Kevision was used 


RATIC PER CENT 


Chart 1—Mortality 
rates among Bell System 
male active employees 
All causes and coronary 
causes, Codes 94 (old) 
and 420 (new) 
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do not include exactly the same deaths, 
figures of this study would not be expected 
to compare with those of other studies. In 
general, the rates produced by the combina- 
tion used would be slightly lower than those 
which would result from using Code 420 
alone. lor our purpose, however, of com- 
paring mortality within a group by occupa- 
tion it was felt that the use of the two 
codes would not greatly affect the results. 

A comparison of death rates from coro- 
nary causes and is shown in 
Chart 1. This shows a sharp rise in the 
proportion of coronary deaths from age 
26 to age 40. At age 40 the ratio of coro- 
nary to total deaths levels off, staying with- 
in the range of 30% to 40% through age 
64. A slight decline appears at the later 
ages. 

Active employees from age 40 through 
age 64 were used for making comparisons 
This group 
made up over 375,000 life years of expo- 
sure in the five-year period from which 
1082 deaths from coronary causes resulted. 


all causes 


between occupation groups. 


Annual employee censuses and detailed 
death reports using standard Bell System 
occupational codes were available. To make 
a comparison by occupation the employees 
were classified and divided into groups ac- 
cording to the type of work they do and 


the responsibility involved. These groups 


were then combined into management and 
nonmanagement. The classification is some- 
what arbitrary, but we felt for our purpose 
sufficiently accurate. 

The results of this comparison are shown 
in the Table by deaths per 100,000 and by 
ratios of actual to expected deaths from 
coronary causes. The probable deviation 
of the actual to expected ratios will give 
some idea of the significance of the differ- 
ence in the mortality levels of the different 
groups. The ratio of actual to expected 
deaths for the management group is 106 ; 
with a probable deviation of +3 there is 
a 50% chance that the true ratio for man 
agement would be 103 and 
109%. A similar range for nonmanage- 
ment is 93% to 99%. The fact that the 
two ranges do not overlap would indicate 
that there is a good chance that the level 
of mortality from coronary causes is greater 


between 


in the management group. 

It is interesting to note that even though 
management appears to have the higher 
level of mortality there seems to be 
consistency within the groups. The 
which in- 
cludes officials, supervisors and staff, and 


no 
sub- 
divisions of management group, 


foremen, could be considered roughly as 


top, middle, and lower management, respec- 
tively. The top management not only shows 
the lowest level of mortality for the man- 


Mortality Due to Heart Disease Among Bell System Active Male Employees 
Aged 40-64, Census Years Ending Oct. 31, 1951-1955 
(International Codes 94, Nov., 1950 to June, 1954, and 420, July 1954 to Oct. 1955) 


Average 
Annual — 
Exposure 


Group Actual 


Number of Deaths 


Expected * 


Probable 
Deviation 
of A/E Ratio t¢ 


Ratio Actual 
to Expected, 


Deaths per 
100,000 


Management 


Officials 
Supervisors and staff 
Foremen 

Total 


3,145 
20,800 
13,486 
37,431 


44 
298 
185 
527 


Nonmanagement 


Craftsmen and laborers 
Clerks 
Total 


33,910 
4,424 
38,334 


479 
66 
545 


Management and Nonmanagement 


All 75,765 1,082 


~ * Based on average Bell System experience 1951-1955 for all occupations. 


1,072 101 


t Chances are 50-50 that actual to expected ratio plus or minus this quantity will be within such range. 
? Based on age and number distribution for all occupations, active employees only. 
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340 114 +4 321 

184 99 +5 286 

561 106 +3 300 

435 91 +3 259 

86 130 +9 384 

521 96 +3 274 
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MORTALITY DUE TO CORONARY DISEASE 


RATIO OF ACTUAL TO EXPECTED DEATHS - PER CENT 
pony 


Chart 2.—Comparison 
of ratios of actual to ex- 
pected heart deaths among 

Sell System male active 
employees, ages 40-65, by 
five-year groups in period 
1951-1955. 


agement group but for the entire group of 
employees. The mortality level of the mid- 
dle management group goes up considerably 
from top management but the level drops 
again for lower management. It might be 
mentioned that a further breakdown of the 
different occupational subdivisions showed 
the same kind of inconsistencies. 

The high mortality in the clerical group 
is to some extent caused by a transfer of 
physically impaired craftsmen into this 
group. The extent that this would affect the 
mortality level of this group is not known; 
should effect 
not to be great, it would appear possible 


however, if we assume the 
that a different distribution of employees 
by occupation might change the results to 
show a higher mortality for nonmanage- 
ment than for management. 

The deaths per 100,000 are shown to 


permit direct: comparison between groups. 


They are based on actual mortality rates 


by individual ages for each group and 
applied to the numbers distributed by ages 
for the total group. This is to eliminate 


over-all differences due to different age 
distribution. These show the groups in the 
same relative positions as ratios of actual 


to expected deaths, 


Mortensen et al. 


An examination of the actual to expected 
ratios by age shows the mortality level for 
that of 
ment only for age group 50-54. 


nonmanagement exceeds manage 
This is 
shown graphically in Chart 2. A large dif- 
ference in the levels appears for age group 
60-64, with management showing a large 
increase and nonmanagement a decrease. 
As our study does not include the experi 
ence of retired employees, a difference in 
the incidence of retirements of impaired 
lives in the management and nonmanage 
ment groups could be a reason for this wide 
variation in mortality levels of this age 
group. 

The rates of mortality from = coronary 
causes are shown in Chart 3 for active em- 
ployees, service pensioners, and the com 
bination of active employees and service 
pensioners. The high rates shown for sery 
ice pensioners shows that retirements prior 
to age 65 are heavily loaded with impaired 
The fact that 
included in the comparison by occupation 


lives. these lives were not 
could have some effect on those figures. 
(Full occupational coding was not available 
for retired.) The 


active and service pensioners indicate, how 


rates for the combined 


ever, that any difference caused by not 
including service pensioners would likely 
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Chart 3.-—Mortality 
1951-1955 among 
Bell System male active 
service 
pensioners: Coronary 
Codes 94 (old) 
and 420 (new). 


rates 


employees — and 


CAUSES, 


5 


| 
| 


Active Employees 
and 
Service Pensioners 


40 45 


be very small and that the results would not 
be materially changed, It is interesting to 
note that the coronary mortality rate for 
combined active and retired Bell Telephone 
System male employees is substantially the 
same but slightly lower than for the general 
male population of the United States, both 
being based, of course, upon the same dis- 
tribution of lives. 

Summarizing the results of the study, it 
is clear that in the Bell Telephone System 
there is no material difference in coronary 


mortality between the 
group and the craftsmen laborers 
group, but there is a marked difference 
between top management and middle man- 
agement which is not explainable from 
presently available data. The popular no- 
tion that high executive positions are asso- 
ciated with high coronary mortality is 
likely due to the greater publicity connected 
with such deaths rather than to statistical 
facts. 
195 Broadway (7) (Dr. Whitney). 


top management 


and 


25 
| 
20 | | | 
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date), also known as Sarin, is a highly toxic 


(isopropyl —methylphosphonofluori- 
“nerve gas” that inactivates cholinesterase. 
At ordinary temperatures it 1s a liquid with 
an appreciable vapor During 
manufacture, storage, or transportation of 
GB, minute quantities leaking into the air 
may cause a serious health hazard. Oral or 


pressure. 


parenteral administration of GB. can cause 
toxic signs and symptoms attributable to 
the muscarinic and nicotinic actions of the 
compound. The anticholinesterase insecti- 
nonvolatile 
liquids, have a similar toxic action, although 
their mammalian toxicity is much lower 
than that of GB. 


cides are usually dispersed as aerosols, they 


cides, which solids” or 


Although these insecti- 


produce effects from inhalatory or cutane- 
The 
handling toxics 
during their manufacture, storage, trans- 
portation, and final use requires a knowl 


ous exposures similar to GB vapor. 


protection of personnel 


edge of the effects of chronic exposure. 
The investigation of the chronic toxicity 
of GB vapor described in this report was 
carried out to elicit information on 
GB and may well be applicable to anticho 


such 


linesterase insecticides for military and in- 
dustrial operation. 

In a dosimetric study, Fogleman et al.! 
found no outward signs of poisoning when 
dogs received a daily vapor dose of 2yng¢/kg. 
of body weight. At higher vapor doses, 
mild respiratory distress was seen. At a 

Submitted for publication Aug. 13, 1958. 
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Studies of Chronic Exposures of Dogs to GB (Isopropyl 
Methylphosphonofluoridate) Vapor 


KEITH H. JACOBSON, Ph.D.; MILTON K. CHRISTENSEN, B.A.; IRA A. DeARMON §Jr., M.A., and 
FRED W. OBERST, Ph.D., Army Chemical Center, Md. 


cumulative dose of 62yng¢/kg., administered 
over a period of about four weeks, slight 
the end of 
the series of subacute exposures, the red 
blood cell (RBC-ChE)  ac- 
tivities of these dogs ranged from 0 to 40 
of normal; during recovery, they regener- 
ated Chl at a rate of 2 per day. Men 
who recovered from an acute exposure to 
GB vapor regenerated RBC-ChE at a rate 


fasciculations were noted. At 


cholinesterase 


of 1 per day in one case? and in other 
cases at rates of 0.56¢, 0.84, 0.1660, and 
per day4 


Methods 


It was desired to compare dogs exposed seven 
days a week with those exposed five days a week 
in a study of week-end recovery, and to compare 
dogs exposed for 20 minutes daily, as in previous 
studies,’ with those exposed 4 hours daily. Male 
beagle dogs were exposed for six months to a daily 
vapor Ct of 10 mg. min/m* in a factorial experi 
mental design * as follows: One group was exposed 
seven days weekly, 20 minutes a day; another was 
exposed seven days weekly, 4 hours a day; the 
third weekly, 20 
minutes a day; the fourth was exposed five days 
weekly, 


group was exposed five days 


4 hours a day.* A fiith group of dogs 


was a control group. The groups are designated 
as 7-20, 7-4, 5-20, 5-4, and control, respectively 
Fifteen dogs were divided into five groups of three 
each, so that each group had about the same total 
weight; each group was then assigned to a treat- 
ment group by RBC-ChE 


values of the five groups were not significantly 


ramdom — selection. 
different from each other prior to the initiation 
of the experimental treatment 

Exposures were carried out in a 444 cu. m. 
dynamic gassing chamber equipped with a sliding 
carriage into which the dogs were placed during 


*|-xposure times were varied somewhat in the 
four-hour groups in order to compensate for Ct 
variation due to variation in concentration, Average 


Table 1. 


values are shown in 


== 
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1.—Average Exposure Times, Concentrations, 
and Ct's for Seven-Day Groups with Standard 


Concentration Ct 
Avg. 8. D. Avg. 8.D. 
Mg/M Mg. Min/M * 


Time 
Avg. 8. D. 


Group Minutes 


0.0 0.50 0.04 10.0 0.91 
74 240 13.7 0.04 0.006 10.0 1.0 


* Five-day groups were exposed simultaneously with seven- 
day groups for five days per week, The above table includes data 
from 182 exposures, excluding the 147th exposure, when times 
were reduced to 10 minutes for Group 7-20 and 91 minutes for 
Group 7-4. 


exposure, Chamber air flows were 1.3 cu. m/min. 
for 20-minute exposures and 2.05 cu. m/min. for 
4-hour exposures. From 10 to 30 ml. of chamber 
air was periodically drawn for samples, which 
were then analyzed by a fluorimetric procedure.’ 

Venous blood was drawn from five-day dogs 
at the beginning and end of each exposure week 
to permit week-end ChE re- 
generation; other dogs were bled for ChE activity 
measurements once each week. RBC-ChE deter- 
minations were performed by the 
Stedman and Stedman,” 


determination of 


method of 
modified to permit 
Brain ChE activity 
determinations (at the end of the experiment) 


electrometric measurement.' 


were made by the manometric method of Ammon,’ 
as modified by Cohen et al. RBC-ChE. activity 
data reported herein are expressed as per cent 
of the normal RBC-ChE value determined from 
the individual dog’s pregassing value. The treat- 
ment mean for the four treatments studied is 
based on the mean value of three dogs in that 
particular treatment group. 


Results 


Miosis appeared in all dogs during the 
first exposure, and persisted throughout the 
six-month period. Other signs noted after 
repeated exposure included salivation, rhi- 
norrhea, and dyspnea. Dogs occasionally 
developed a partial contraction of the nic- 
titating membrane. The severity and fre- 
quency of toxic signs indicated that the 
dogs were appreciably affected during the 
first few weeks of exposure. Weekly elec- 
trocardiograms did not show any changes 
other than those that might be expected 
from hypoxia. Hematological — counts 
showed no significant changes. There were 
no significant changes in rectal temperatures 
(with one exception noted later). The ani- 


3 ‘ 6 7 6 1c 


2 
No of Weeks Exposed 


Moving average (n=3) of ChE values in exposed and control groups of dogs exposed 
six months to an average daily Ct of 10 mg. min/m* of GB vapor. 
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CHRONIC EXPOSURES OF DOGS TO GB 


Taste 2—ChE Activity Values (per Cent of 
Normal) for Exposed Groups During First 
Six Weeks, During Next Twenty Weeks, 
and During the Full Twenty-Six 


Exposures 
20 Min. 
per Day 


4 Hours 


per Day Average Difference * 


Ist to 6th Week 
7.342.8% 
Average 


Average 
diff. 


14.342.8% 


7th to 26th Week 


7 
Average 
Average 

diff. + 


Ist to 26th Week 


5 22.1 26.7 
7 17.2% 23.4 
Average 19.6 25.0 
Average 5.44+1.6% 
diff. + 


4.141.6% 


* Due to number of exposures per week. 
+ Due to exposure time. 
t One dog from this group died in the 2ist week of exposure. 


mals ate well during the six-month period, 
except on occasional days when they did not 
eat for some hours after food was offered ; 
weight changes were not significant. 
RBC-ChE. activities dropped rapidly in 
the first few weeks of exposure, leveling off 
to almost constant values thereafter (I*igure). 
At the end of the 26 weeks of exposure 
individual RBC-ChE values ranged from 
12% to 30 of normal. One dog (No. 14) 
in Group 7-20 died after about five months 
of exposure, presumably because of heat 
Its ChE value at the time of death 
was about 116 of normal, so the average 
of Group 7-20 increased slightly after that 
Table 2 shows the comparison of 
these ChE values during the first 6 weeks 
(period of greatest change), during the 
next 20 weeks (period of little change), 
The RBC- 
ChE inactivation in groups exposed seven 
days weekly was severer than in those ex- 
posed five days weekly; groups exposed 


stress. 


time. 


and over the entire 26 weeks. 


Jacobson et al. 


for 20 minutes a day were more severely 
affected than those exposed four hours a 
day. Differences between seven-day groups 
and five-day groups, and differences be- 
tween 20-minute groups and 4-hour groups, 
though small, are all statistically significant 
at the 1% level, as determined by analysis 


of variance. There was nonsignificant 
interaction of days per week times minutes 
per day, which indicates the two effects are 
independent and additive. An example of 
the calculation in the case of data observed 
during the first six weeks is shown in 
Table 3; lack of interaction was also found 
for the next 20-week period and for the 
entire 26-week period. The fluctuation of 
ChE activity shown in the Figure is prob- 
ably not significant, since control values also 
Huctuated. 

Qn the basis of 24 observations over the 
week ends of nonexposure, average RBC- 
ChE regeneration for Group 3-4 was 1.3% 
per day and for Group 5-20 28 per day, 
assuming total recovery was evenly spread 
over the 234-day week-end interval for the 
entire 26-week period. The data suggest 
that this week-end recovery rate was rela 
tively constant or slightly decreasing for 
Group 5-20 and that the rate increased for 
Group 5-4, so that the two rates appeared 
similar at the end of the 26-week period. 

It is our impression that there was a 
correlation between toxicity as judged by 
RBC-ChE and toxicity as 
judged by frequency and severity of other 
toxie signs. Irom these standpoints it ap- 
peared that Group 7-20 was the most se 


inactivation 


Taste 3.—Analysis of Variance of ChE Aetivity 


Data for First Six Weeks 


Degrees 
Source of of 
Variation 


Mean 


Freedom Square 


Probability 

Between weeks 

Between treatments 
7 days vs. 5 days WHS 5 OO 
20 min. vs. 4 hr. 3,695.1 2. 0.01 
Interaction 68.5 JA Not 


431.7 


significant 


Error 128.2 


Weeks 
No. Average 
per Week 
5 22.4 23.5 23.0 3.240.9% 
17.63 21.9 19.8 
20.0 22.7 
2.740.9% 
24.4 
20.3 
7 
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verely poisoned, while Group 5-4 was the 
least severely poisoned. We would have 
been unable to distinguish between Groups 
7-4 and 5-20 in severity of poisoning if 
ChE activity were not considered; Table 2 
that ChE groups 
were close. This apparent correlation was 


shows values of these 
also noted with individual dogs, e. g., Dog 
14 had the lowest RBC-ChIE value and was 
otherwise the most severely poisoned, 

failure on 
riday of the 20th week of exposure oc- 
curred during unusually high ambient tem- 
peratures. While only Groups 7-20 and 7-4 
were exposed to GB on that week end, all 
dogs were housed at the high temperatures. 
All dogs were noticeably affected by the 
heat, and Dog 14 (Group 7-20) was. se- 
verely affected. 


Air-conditioning equipment 


It had had an asthmatic 
type of breathing for some time prior to 
this incident; other dogs, especially those 
in Group 7-20, showed this occasionally, 
but not so persistently or severely as Dog 
14. The respiratory difficulty had become 
severer in the fifth month, and it was anti- 
cipated that this dog might succumb to 
pneumonia before termination of the ex- 
periment. On Sunday of the hot week end, 
it coughed continuously, was wet as though 
sweating, and was salivating profusely. 
After that exposure it had a-rectal tempera- 
ture of 105 Convulsions ensued ; 
administration of 2 mg. of atropine intra- 
muscularly preceded subsidence of the con- 
vulsion. However, in about a half hour it 
died. The clinical diagnosis of bronchitis 
and emphysema in this dog was confirmed 
on autopsy. 

On the next day (Monday), the 147th 


exposure, exposure times were reduced 
(Table 1) in an attempt to approximate the 
normal dose, i. e., when the dogs were not 


panting. Temperature control was rein- 
stated later that day; ambient temperatures 
returned to normal, and exposures contin- 
ued as before the incident. 

Within several days after the last expo- 
sure of the six-month period, two dogs 
from each exposed group were killed. Clin- 
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ical examination prior to death showed 
most of the dogs to be generally healthy 
except for tonsillitis in a few and respira- 
tory difficulty in two. Postmortem exami- 
nation + showed at least two prominent 
changes. Virst, there was an apparent thick- 
ening of the musculature of the respiratory 
bronchioles and alveolar ducts; this might 
have been due to hypertrophy caused by 
chronic constriction. The other finding was 
a dilatation of the mucous glands in the 
bronchial tree, with some flattening of the 
epithelium. In an occasional dog, some 
emphysematous areas and interstitial pneu- 
monitis were noted. These latter two 
changes may not be particularly significant. 

Of the dogs killed, the brains of four, 
together with that of a control dog, were 
examined for ChE activity. [Expressed as 
per cent of activity found in the control dog 
brain, the brain Chk. activity of Dog 1 
(Group 7-20) was 4500, of Dog 6 (Group 
7-4) 930, of Dog 7 (Group 5-20) 89°, 
and of Dog 10 (Group 3-4) 104. While 
the normal value was based on only one 
dog, its brain Che activity value was in 
the range found in other normal dogs. 
These data suggest that there was no sig- 
nificant depression of brain Chl. activity 
in these dogs, with the possible exception 
of the dog from the most severely poisoned 
group. 

Dogs 2 (Group 5-4), 8 (Group 7-4), and 
13 (Group 5-20) were permitted to recover 
from the effects of exposure. Within a few 
days after cessation of exposures, 2 and 8 
were mated to a female beagle. Copulation 
occurred at least twice for each dog, and 
seemed normal in each case. After a nor- 
mal gestation period a litter of eight was 
born. Dog 13 was mated approximately five 
months later, and again copulation pro- 
ceeded normally; a litter was bern after 
normal gestation. In the former case, the 
possibility of other sires has been excluded ; 
this is not so with the third dog. These 
observations, together with the observation 


+ Performed by Capts. A. J. McAdams, MC, and 
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that during the last month or two of expo- 
sures the dogs frequently had erections 
during handling accompanying — physical 
examination in the absence of any obsery- 
able stimulus, suggest that there is no rea- 
son for those repeatedly exposed to GB 
vapor (or perhaps other anticholinesterase 
compounds) to fear impotency as a result 
of such exposures. 

from the 
obvious toxic effects of chronic exposure. 
Miosis disappeared within a few days, and 
no other toxic signs, other than reduced 
RBC-ChE were noted thereafter. Analysis 
of enzyme activity data showed that Dog 2 
regenerated the enzyme during recovery at 
an average rate of O.81+0.18 per day, 
Dog 8 at a rate of 0.97+0.12 per day, 
and Dog 13 at a rate of 1.08+0.09C¢ per 
day. On the basis of this sample of three 
dogs whose RBC-ChE activity had been 
decreased to approximately 306 of normal 
by GB poisoning, it can be inferred that the 
ChE regeneration in dogs is about 1 per 


These dogs recovered rapidly 


day. This average rate, with 95% confi- 
dence, may be as low as 0.650 or as high 
as 1.250 per day. 

Clinical examination of the dogs several 
months after cessation of exposures showed 
that they were normal in every respect. 


Comments 


It was not possible in this investigation 
to expose dogs for eight hours a day in 
order to approximate a man’s normal work- 
ing day. Since dogs exposed to a Ct of 10 
mg. min/m.* for 20 minutes daily were more 
severely affected than those exposed to the 
same Ct for appears that 
extrapolation at constant Ct from shorter 
exposures to longer exposures (such as an 
eight-hour day) should be in the direction 
of slighter effects. 


four hours, it 


It seems clear that the reason dogs ex- 
posed seven days a week were more se- 
verely poisoned than those exposed five 
days is that the seven-day groups received 
a higher dosage and were not given regular 
recovery periods as were the five-day dogs. 


Jacobson et al 


The reason for the greater severity of 20- 
minutes exposures than of 4-hour exposures 
is not quite so obvious. It would seem that 
the organism should be better able to detox- 
ify and/or excrete a given amount of pot 
son when the exposure time is long. It 
appears that regeneration of the enzyme as 
well as detoxification and/or excretion are 
the most likely explanations of the rela- 
tively constant Chl® activity levels reached 
after the first month or two of exposure. 

The apparent correlation between severity 
and frequency of toxic signs and KBC-ChrE 
inactivation has potential application in in- 
dustrial inactivation 


might be useful as an objective criterion of 


medicine ; 


the degree of chronic poisoning if such cor- 
relation be found true in man. It does not 
seem likely that RBC-ChE activity meas 
urement would be so useful in’ character- 
izing acute poisoning with GB, and it might 
be difheult in many cases of accidental poi 
soning to distinguish between acute and 
chronic poisoning. It has been noted that 
Chk. fell rapidly in the initial weeks and 
thereafter fell only slightly, or remained 
practically constant. It was our impression 
that had the experiment continued another 
six months, a significant number of dogs 
would have weakened so that they could not 
have withstood a such as that to 
which Dog 14 succumbed. A few mifht 
have died even in the absence of such stress. 


stress 


The RBC-ChE regeneration of I¢) per 


day in the case of the three dogs recovering 
from this experimental treatment is not the 


same as that found by Fogleman et al.! in 
dogs, or by Craig and Freeman* in men, 
but is in agreement with the rate noted by 
Grob et al.2 in men. This lack of agreement 
in the two cases may not be significant, 
since it has not been proved to our. satis 
faction that RBC-ChE must be regenerated 
at a constant rate independent of the degree 
of inactivation. It 
the 


may be that) statistical 
data 
no significant differences in 


If RBC-ChE regeneration rate is a 


analysis of other regeneration 


might show 
rates. 
function of degree of inactivation, the dif 
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ference in week-end recovery rates between 
Groups 5-4 and 5-20 and the apparent in- 
crease in regeneration rate in the case of 
Group 5-4 over the 26-week period might 
be explained. The initial ChE decrease in 
the first few weeks of Group 5-4 was not 
so great as that in the 5-20 group. 


Summary 


Iixposures of beagle dogs for six months 
to GB vapor at a Ct of 10 mg. min/m.* 
caused a continuous miosis, progressive 
RBC-ChE inactivation (leveling off after 
the first few weeks), and occasional saliva- 
tion, rhinorrhea, and dyspnea, as well as 
lung changes. Exposure for seven days a 
week caused severer effects than exposure 
for five days a week at the same daily Ct; 
exposure for 20 minutes a day (GB con- 
centration, 0.5 mg/m.* or 0.09 ppm) caused 
severer effects than exposure to the same 
Ct for four hours a day (GB concentration, 
0.04 mg/m.* or 0.007 ppm). There was no 
of 


per week and daily exposure time. There 


interaction between number exposures 


appears to be a correlation between RBC- 


Chie inactivation frequency and severity of 


other toxic signs, 

Dogs became adjusted to experimental 
exposure to a Ct of 10 mg. min/m.* after 
several weeks of exposure, and seemed to 
unprove slightly, but their condition later 
While this further weakening 
was not great, it was sufficiently great so 


regressec 


that severely poisoned dogs might have been 
unable to survive severe stress. 

started to regenerate immedi- 
ately on removal from exposure, re- 
generated at a rate of about 1% per day 
from activity levels of around 30% of nor- 
mal. Reeovery from chronic exposure to 
GB vapor for six months was complete 
after several months, 
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Assistance was given by many members of the 
CWL staff. Courtney J. Smith Jr., Nathan Mayes, 
William E. Sievert, William E. Rinehart, Rodger 
N. Shannon, Samuel Scher, and George Schael, 
carried out the vapor exposure work. 


U. S. Army Biological Warfare Laboratories, 
Fort Detrick, Md. 
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With the increased use of iron carbonyl 
in industry, information pertaining to its 
toxicity is desirable. Three well-defined 
iron carbonyls are recognized chemically, 
as well as one iron carbonyl hydride—the 
pentacarbonyl, Fe(CO);; the tetracarbonyl, 
{Fe(CO)4]3; the nonacarbonyl, CO)» 
(also. known as_ enneacarbonyl), and 
Fe(CO),He.! Of these, the one most fre- 
quently encountered in industrial operations 
is the pentacarbonyl. 
were limited to toxicity studies on iron 
pentacarbonyl. 


Our investigations 


Iron pentacarbonyl is a yellow to dark 
red liquid formed by the interaction of car- 
bon monoxide with finely divided iron, On 
heating, iron pentacarbonyl yields iron and 
carbon monoxide.’ It may be decomposed 
on exposure to air and ignites spontane- 
ously. The vapors of iron pentacarbonyl 
flammable mixtures with 
temperatures down to 5 F. 


air at all 
On exposure to 
light iron pentacarbonyl may be slowly de- 
composed to give iron nonacarbonyl and 
carbon monoxide. 


form 


Iron tetracarbonyl 
formed by heating the nonacarbonyl. [ron 
carbonyl hydride is a volatile, highly un- 


stable material of no known utility. The 
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Compounds Density 


Decomp. Temp., C 


Fe(CO), 1.45 (25 C) 150 
| Fe(CO) 1.996 (18 C) 140 
Fex(CO), 2.085 (18 C) 


A Toxicity Study of Iron Pentacarbonyl 


TABLE 1.— Properties of the Tron Carbonyls 


Melting Point., C 


physicochemical properties of iron penta- 
carbonyl are summarized in Table 1. The 
properties of iron tetracarbonyl and iron 
nonacarbonyl are also given for comparison. 

Comparatively little toxicological data 
have been reported for iron pentacarbonyl. 
The only inhalation study on the vapors of 
iron pentacarbonyl appears to be that re- 
ported by Armit * a half-century ago. Armit 
found that 0.025 vol. % of iron pentacar- 
bonyl in air inhaled for 45 minutes was 
lethal to rabbits. 
autopsy were similar to those resulting from 
exposure to nickel carbonyl. Symptoms 
after exposure included respiratory distress, 
cyanosis, tremors, and paralysis of extremi- 
ties. The L.. D.so value in rabbits following 
the ingestion of a 10% 


The lesions observed at 


solution of iron 
pentacarbonyl in kerosene was reported to 
be 0.012 ml. per kilogram of body weight; 
in the guinea pig this value was 0.022 ml. 
per kilogram. The L.. D.s9 value following 
intravenous administration to rabbits of a 
10 solution of iron pentacarbonyl in kero- 
sene was reported to be 0.011 ml. per kilo- 
gram.® 


Experimental Results 

Studies._-For our inhalation 
studies a desiccator of 11-liter capacity was 
used as an exposure chamber. The iron 
carbonyl was dissolved in ethyl ether and 
fed via a Vigreux column into the chamber 
by means of a motor-driven syringe assem 
bly. The air-flow rate through the chamber 


Inhalation 


Vapor Pressure 


Color and State 


21 $5 mm. (25 C) 


Amber liquid 

Dark green crystals 
Yellow to orange 
crystals 
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Taste 2—Acute Inhalation Toxicity of Fe(CO)s 


in Mice 


Mortality Ratios 


Exposure to —_ 
Three Days 


Fe(CO). Five Days 
30 Minutes No. Dead/No. No. Dead/No. 
Me/L Exposed Exposed 
3.62 16/20 20/20 
2.98 15/20 17/20 
2.08 8/20 9/20 
1.57 5/20 5/20 


was adjusted to 11 liters per minute. All 
exposures were made for periods of 30 
minutes. Twenty Swiss albino mice weigh- 
ing 18-20 gm. were used for each exposure. 
The mortality ratios were determined at the 
end of three and five days. The results of 
these studies are presented in Table 2. The 
L. D.s59 value for a 30-minute exposure was 
estimated to be 2.19 mg. per liter (95% 
confidence limits, 1.91-2.51 mg. per liter). 

Inhalation studies similar to those re- 
ported on mice were made on rats. Wistar 
strain rats of both sexes weighing 130 to 
180 gm. were selected for each exposure. 
Three or four rats were exposed at a time 
until the desired number of animals for 
each group were obtained at five dosage 


TasLe 3.—Acute Inhalation Toxicity of Fe(CO) 


in Rats 


Mortality Ratios 


Exposure to - 
Fe(CO)s Three Days Five Days 
30 Minutes No. Dead/No. No. Dead/No. 
Me/L Exposed Exposed 
1.88 11/12 11/12 
1.50 12/18 15/18 
1.23 12/18 13/18 
0.91 3/12 6/12 
0.66 1/12 4/12 


are presented in Table 3. The L. D.50 value 
for exposure periods of 30 minutes was 
estimated to be 0.91 mg. per liter (95% 
confidence limits, 0.73-1.14 mg. per liter). 
This L. D.s50 value for the vapors of iron 
pentacarbonyl for rats is approximately one- 
half of the value for mice. In contrast, it 
might be mentioned that the inhalation of 
nickel carbonyl is more toxic for mice than 
for rats. 

Antidotal Studies.—Since no chemical 
antidote has been reported for the treatment 
of poisoning with iron pentacarbonyl, a 
study was made of the therapeutic effect of 
dimercaprol (BAIL.), edathamil calecium-di- 
sodium (calcium disodium ethylenediamine- 


levels. The results of these studies on rats tetraacetic acid; CaNasEDTA), sodium 
Taste 4.—Effect of Dimercaprol, Diethyldithiocarbonate, Edathamil Calcium- 
Disodium, and Penicillamine Following Exposure of Mice to Iron 
Pentacarbonyl for Thirty Minutes at a Concentration of 3.0 
Milligrams per Liter 
Mortality Ratios 
Total Dosage Comment Three Days Five Days 
Groups Mg/Kg. Mg/Kg. No. Dead/No. Exposed No. Dead/No. Exposed 

Fe(CO), 8/10 9/10 
Fe(CO) »+ Dithioearb 100 10/10 10/10 
Fe(CO) «+ Dimercaprol 7.5 2.5 q. 4h. 3 doses 8/10 9/10 
Fe(CO), 5/10 7/10 
Fe(CO) «+ Dithiocarb 50 3/10 7/10 
Fe(CO) «+ Dimereaprol 5.0 2.5q. 4h. 2 doses 4/10 6/10 
Fe(CO)s 10/10 10/10 
Fe(CO) «+ Penicillamine 100 9/10 10/10 
Fe(CO).4+CaNa:EDTA 100 3/10 4/10* 
Fe(CO), 9/10 10/10 
Fe(CO).+CaNa:EDTA 300 100 q. 2h. 3 doses 7/10 8/10 
Fe(CO).+CaNa:EDTA 300 100 at 0-4-24 h. 6/10 8/10 
Fe(CO).s 9/10 9/10 
Fe(CO).4+CaNasEDTA 350 250 stat. and 100 at 4h. 5/10 5/10 
Fe(CO), 9/10 9/10 
Fe(CO).4+CaNarsEDTA 1000 500 stat. and 500 at 2h. 8/10 8/10 


P x*)=0.01 (Caleulated according to the x: test of Fisher). 
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diethyldithiocarbamate,* 
mine.” 


dl-penicilla- 
The mice were exposed to iron 
pentacarbonyl, and immediately after each 
exposure they were divided into either two 
One 
group served as controls and the remaining 
animals received parenteral treatment as 
summarized in Table 4. It will be seen that 
only edathamil calcium-disodium provided 
some protection against the acute toxic ef- 
fects of iron pentacarbonyl. Further studies 
are necessary to establish limits of protec- 
tion. In contrast to nickel carbonyl, dimer- 
caprol and sodium diethyldithiocarbamate 
(Dithiocarb) are not therapeutically effec- 
tive in acute poisoning from iron pentacar- 
bonyl in mice. 

Storage and Handling.—Since the vapors 


or three groups of 10 mice 


of iron pentacarbonyl form explosive mix- 
tures with air, it is desirable that this chem- 
ical be stored under carbon dioxide, carbon 
monoxide, or nitrogen. Owing to the high 
degree of toxicity of iron pentacarbonyl, 
laboratory operations with this material 
should obviously be carried out in well- 
ventilated hoods. The danger of spontane- 
ous ignition is reported to be reduced by 
the addition of hydrocarbons, their halogen 
derivatives, or alcohols. 


Summary 


In anticipation of the increased industrial 
use of iron pentacarbonyl, an investigation 
of its hazards was undertaken. 

The L. D.59 value for acute exposure was 
determined for mice and rats. The values 
for each of these species after 30-minute 


Sunderman et al. 


exposures are 2.19 and 0.91 mg. per liter, 
respectively. 

Therapeutic administration of edathamil 
calcium-disodium (calcium disodium ethyl- 
enediaminetetraacetic acid) to experimental 
animals exposed to iron pentacarbonyl ap- 
pears to have some limited usefulness. 


1025 Walnut St. (7). 
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Bronchogenic Carcinoma from Radioactive Cerium 


Fluoride 


HERMAN CEMBER, M.S.; JOSEPH A. WATSON, M.S., and ALBERT A. SPRITZER, M.D., M.P.H., Pittsburgh 


Introduction 


If the frequency of reports in the litera- 
ture may be used as an index, carcinoma 
of the lung appears to be an improbable 
aftermath of exposure to air-borne radio- 
active matter. The epidemiological basis for 
classifying atmospheric radioactivity as an 
environmental pulmonary carcinogen is the 
experience of the Joachimstahl and Schnee- 
burg miners, Chronic exposure to the radio- 
active atmospheres of those mines was 
associated with a high lung cancer mortality 
In contrast to 
the European mining experience, no similar 


rate among the miners.)* 


positive epidemiological evidence has been 
reported on the experience of the uranium 
miners in this country. Several explana- 
tions, of course, may be given for this 
discrepancy, One of these may be the rela- 
tively short time interval during which we 
have uranium 
mines, This point will be clarified by the 
extensive epidemiological study now being 
carried out on the miners of the Colorado 
plateau under the sponsorship of the U.S. 
Public Health Service and with the cooper- 
ation of the U. S. Atomic Energy Com- 
mission, Another reason simply may be that 


experienced exposure in 


the environmental carcinogen in the Euro- 
pean mines was not a radioactive substance. 

The dearth of epidemiological reports of 
lung cancer is paralleled by a similar dearth 
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of reports of experimentally induced lung 
cancers among laboratory animals. Until 
recently * the only report of experimental 
lung cancer due to radioactive dust was that 
by Lisco and Finkel,* who found a signifi- 
cant number of bronchogenic carcinomas in 
rats following inhalation of radioactive 
cerium oxide fumes. Lung cancer was ob- 
served in this laboratory in rats that had 
been exposed to Sr*’-Y* beta rays by 
transpleural injection of a small glass bead 
containing Sr’’CO In a similar type of 
concentrated single-source exposure, Kush- 
ner, Nelson, and Laskin® produced lung 
cancers in rats by intrabronchial implanta- 
tion of small pellets containing Rul*®-Rh'®, 
In experiments in which radioactive barium 
sulfate particulates were administered to 
rats by intratracheal injection, Cember and 
Watson“ found the radiosulfur to be car- 
cinogenic when chronically administered. 
An acute absorbed dose due to a single in- 
jection of the barium sulfate particulates 
did not result in carcinoma despite the fact 
that the acute absorbed dose was greater 
than that absorbed from the chronically ad- 
ministered agent. 

Since every epidemiological observation 
or statistical distribution of biological effect 
must have some physical or chemical basis, 
and since consequences of exposure to ra- 
dioactive atmospheres will assume increas- 
ing significance as the size of the exposed 

*Since this paper was written, a report by a 
group of Soviet investigators describing the induc- 
tion of pulmonary carcinoma by radioactive phos- 
phorus and gold was found in the literature 
(Kotschetkowa, T. A., and Awrunina, G.; Veran- 
derungen in den Lungen und in anderen Organen bei 
intratrachealer Einfthrung einiger Radio-Isotope 
[Na*, Arch. Gewerbepath. u. Gewer- 
behyg. 16:24 |[Dec.] 1957). 
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population increases, it is essential that the 
quantitative relationship between pulmonary 
cancer and radiation insult to the lung be 
established. As a further step in the sys- 
tematic investigation of the lung hazards 
from radioactive atmospheres, the carcino- 
genic properties of intrapulmonary Ce'™'Fs, 
diffusely distributed throughout the lung to 
simulate inhalation, were studied. 


Methods and Materials 


1. Experimental Design.—The question 
regarding the carcinogenicity of Cell; 
particulates was studied by setting up a 
completely randomized experiment. A total 
of 142 male Sprague-Dawley rats, whose 
weight distribution at was 
279+35 gm., used. Six different 
treatment levels were administered as _fol- 
lows: 15 rats received 50uc. Ce'* each; 28 
rats each were treated with 25ye.; 23 ani- 
mals with I5ue.; 27 rats received 5ye. each; 
29 rats were exposed to nonradioactive Cel’, 
particulates, and 20 rats were kept as colony 
controls. Each of the animals that were 
treated with particulates received the same 
quantity of Cel’, 30ug. The only variable 
was the amount of radioactive cerium given 
to the rats. This was controlled by adulter- 
ating the radioactive cerium with the inert 
form of the isotope. Since the total mass of 
Cel’, given to each animal was constant, the 
degree of adulteration determined the ra- 
diological quantity that was administered. 


exposure 
were 


2. Radioactive Particles——Cerium™ is a 
beta-gamma emitter whose half-life is 275 
days. The decay product, is also 
radioactive, and decays by the emission of 
a high energy (3 mev) beta particle and 
several gamma rays. Since the half-life of 
the Pr’ is very short, 17.5 minutes, it is 
in secular equilibrium with its very long 
lived parent. 

The raw material for the particles was 
which had been purchased from 
the Oak Ridge National Laboratory.* The 

*Item number CePr-144-P, processed, carrier 
free, ORNL 
1957. 
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CelCl, was mixed with nonradioactive 
CeClg to adulterate the cerium in order to 
obtain specific activities of 0.234, O7, 1:17, 
and 2.34 ¢. per gram Ce, corresponding to 
dose levels of 5, 15, 25 and 50pe. (The 
specific activity of carrier free Ce'* is 
3330 ¢. per gram.) The tluoride was then 
precipitated by adding Nal’ to the CeCls. 
The size distribution of the precipitated par- 
ticulates was found to be a function of the 
concentrations of the solutions from which 
the particles were made. 
0.0061N resulted in a 
geometric particle size distribution whose 
mean diameter was 1.0” and whose standard 
deviation was 1.4. 


Solutions whose 


normalities were 


It was observed that particulate suspen 
sions that remained still for time periods 
longer than three hours formed agglomer 
ates that could not be broken up. Centrif 
ugation of the precipitate, of course, 
produces the same results. For this reason, 
therefore, the Cel’, particulates were not 
washed and resuspended before injection 
into the animal’s lungs. It follows, there 
fore, that some of the activity of the injec 
tate the suspending 
medium, and the balance of the radioactive 
cerium was in the Cel’, particulates. 


was solution in 


During preparation of the particles, the 
solutions were assayed by counting the high 
energy beta particles emitted from the short 
lived Pr’ daughter that was in equilibrium 
with its long-lived Cel parent. A 150 mg. 
per square centimeter aluminum filter com 
pletely absorbed all the low-energy beta 
radiation (0.17 mev maximum ) 
from the Cel, but permitted most of the 
Pr'** betas to pass through. The thin end 
window Geiger counter was standardized 
with a l’a*** beta ray standard (2.32 mey 
maximum energy) that also had a 150 mg. 
per square 


and 


centimeter aluminum absorber 
over 


3. Experimental Procedure. -\njection of 
the radiocerium was accomplished by anes 
thetizing the rat with pentobarbital (Nem 

+ Baird- Atomic 
1225. 


Instrument Co, Catalog No 
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1—Autoradiograph of lung of rat killed 
one day after intratracheal injection. 


butal) and placing it on a special fixture * 
which afforded easy access to the trachea. 
The trachea was cannulated with a blunt 
18-gauge hypodermic needle, which was in- 
serted through the mouth into the trachea 
until it touched the corina and was then 
slightly withdrawn. Injections were made 
using a 0.5 cc. tuberculin syringe fitted with 
a 2 in, 22 gauge needle that reached to the 
end of the cannula, Fifteen hundredths of 
a milliliter of suspension, containing 30ng. 
of Cel’y, was injected into each rat. Then 
10ce. of air was blown into the lungs with a 
hypodermic syringe, the needle of which 
was inserted into the cannula, Autoradio- 
graphs of lung sections showed a good 
distribution of the Cel*y. Figures 1 and 2 


show autoradiographs made one day and 


seven days after intratracheal injection. 
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After injection, the rats were caged in 
pairs and permitted to eat and drink ad 
libitum until they died or were killed, 


Results 

An acute radiation effect was observed in 
the three treatment groups that received the 
highest doses. The L. D.59 30-day dose was 
found to be 43yec. The immediate cause of 
death due to the acute effect was pneumonia. 
The rats in the 25 and 30pe. level groups 
began to show respiratory symptoms within 
several days after exposure. Respiration 
was irregular and difficult, and the rats soon 
assumed peculiar arched positions, Weight 
loss was rapid and severe. Autopsies  re- 
vealed hemorrhagic, consolidated lungs with 
white patchy Cuts made 
through the various lobes showed the bron- 
chial tree to be filled with a white exudate. 
Serous fluid in the thoracic cage, together 
with a fibrinopurulent exudate around the 
pleura, was found in many rats. 


many areas. 


Microscopic examination of the lung see- 
tions revealed variety of pathological 
changes, Bronchopneumonia, lobar pneu- 
monia, pulmonary edema, hemorrhage, acute 
fibrinopurulent pericarditis, pleuritis, em- 


Fig. 2—Autoradiograph of lung of rat killed 


seven days after intratracheal injection. 
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of bronchial epithelium in rat 
that died 138 days after intra- 


tracheal injection of 25yue. Ce™; 
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Fig. 4—Squamous metaplasia 
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physema, atelectasis, fibrosis, squamous 
metaplasia of the bronchi and alveoli, and 
squamous-cell carcinoma were frequently 
observed. 

One of the findings, squamous meta- 
plasia, is of interest because of the possible 
relationship squamous-cell  carcinoma.* 
Only one case of squamous metaplasia was 
found among the 49 control rats; 14 cases 
of squamous metaplasia, in addition to those 
with malignancies, were found among the 
experimental Figure 3 
squamous metaplasia in the bronchial epi- 
thelium of a rat that lived for 156 days 
after exposure to 25pe. 


animals. shows 


Another case of 
squamous metaplasia in a lung in which no 
carcinoma was seen is shown in Figure 4. 
In this rat, two bronchi showed total or 
focal replacement of the bronchial epithe- 
lium with squamous cells. Numerous nests 
of squamous cells gland-like spaces 
lined by squamous cells were found scat- 
tered throughout the lung of this animal. 
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Fig. 5.—Squamous-cell  car- 
cinoma of the lung. Rat died 
48 days after I5yc. Ce™ intra- 
tracheal injection; > 120. 


A total of 13 squamous-cell carcinomas of 
the lung was found among the four experi- 
mental groups totaling 93 rats. No metas- 
tases were observed in any of the animals. 
our carcinomas were found among the 15 
rats that had received doses of 50pc. It 
should be emphasized here that 60% of this 
group died within 50 days after exposure, 
and that only five other rats survived be- 
yond the time at which the first tumor was 
observed, The four carcinomas were found 
in this group of six. Three tumors were 
found in rats that died between 83 and &6 
days after exposure, the fourth in a rat 
that died after 228 days. The largest num- 
ber of tumors was found among the group 
exposed to 25uc. Cel. Here 7 of the 28 
animals developed bronchogenic carcinomas. 
One of 23 in the I5ye. and one of 27 in the 
5 pe. groups had lung cancers. The tumor 
in the I3pe. group, shown in Figure 5, is 
interesting because it was found only 48 
days after exposure, Although this might 
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Fig. 6.—Squamous-cell car- 
cinoma in lung of rat that died 
days after treatment with 
Ce™; X RR. 


hig. 7.--Squamous-cell car 
cinoma in lung of rat that died 
86 davs after treatment with 


Say 
. 
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be thought an extremely short time for 
tumor induction, the high incidence of lung 
cancer among the experimental groups, to- 
gether with the fact that squamous-cell car- 
cinoma of the lung is not known to arise 
cryptogenically among rats, makes it difh- 
cult to deny the relationship of carcinoma 
to the treatment. 

In the other instances, tumor induction 
time was longer. Carcinomas from &3- and 
86-day survivors of doses of radio- 
cerium are shown in Figures 6 and 7 re- 


Summary of Distribution of Squamous-Cell 


Survivors 
Following 
Observation 


‘Treatment of First Tumor 


No. Treated 
Colony Control 20 
Inert CeF, 
5 pe 
15 pe 
25 we 
5O pe 
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Fig. 8—Squamous-cell car- 
cinoma in lung of rat that died 
177 days after exposure to 
Zone. Gens 


spectively. Both these malignant neoplasms 
are well-differentiated carcinonias consisting 
of centrally keratinized nests of squamous 
cells and keratin pearls, In Figure 8 a 
bronchogenic carcinoma is seen in a rat that 
died 177 days after exposure to 25ye. This 
tumor, which showed marked keratinization, 
extended to other parts of the lung, with 
intervening skip areas of normal tissue. 

A summary of the distribution of 
squamous-cell carcinoma among the various 
treatment levels, together with the total 


Carcinoma Among Various Treatment Levels 


Time Until 
Observation of First 
Tumor, Days 


No. with 
Squamous-Cell 
Carcinoma 


Absorbed 
Dose, Rads 


178 
48 
93 
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number of rats in each treatment group that 
survived the appearance of the first tumor 
in the group, is shown in the accompanying 


Table. 


Dosimetry 


An estimate of the total dose absorbed by 
the different rats can be made by consider- 
ing the quantity of Ce'*-Pr'™* retained in 
the lung. If only the activity in the deep 
respiratory tract is considered (this seems 
valid because the retention time in the deep 
respiratory tract is very much longer than 
that ‘n the upper respiratory tract), then 
the absorbed dose over any time interval is 


given by 
T 
})- dt, 


where /), is the initial daily dose rate due 
to the activity in the deep respiratory tract, 
d is the effective elimination constant, and 
T is the exposure time. Integration of the 
equation vields 


The energy absorbed from the Cel? and 
from its very short half-lived Pr'* daugh- 
ter (T 1/2 Pr'*#=17.5 minutes) must be 
considered when computing 2),. In the case 
of Ce™, the beta ray energies are very low, 
and complete absorption of all the energy 
may be assumed, Using a mean pulmonary 
weight of 1.5 gm.,° and considering that 
65% of the Cel’; from the syringe actually 
the deep respiratory 
tract,’® the initial daily dose rate to the lungs 
from Que. of Ce™* only is as follows: 


was deposited in 


considered. In those instances where a ra- 
dioisotope is uniformly distributed through- 
out the tissue and the range of the radiation 
is great relative to the linear dimensions of 
the tissue, the absorbed dose for any par 
ticular concentration of isotope depends on 
the geometrical distribution of the tissue 
mass. For purposes of calculation, organs 
and tissues are usually approximated by 
simple solids, such as spheres and cylinders 
In this case, the lung is assumed to be a 
sphere whose weight is 1.5 gm. and whose 
average density is 0.5 gm. per cubie centi 
meter. The radius of this sphere is 0.842 
em. (The range in tissue of the Pr'* beta 
ray is about 3.em.) By applying Loeving 
er’s experimentally determined point source 
function '' and integrating it over a sphere, 
it is found that the average dose to the 
spherical lung model is 45¢¢ of the dose in 
an infinitely large mass of tissue having a 
concentration equal to that the 
lungs. For the 5yc. treatment, the absorbed 
dose from the Pr! beta rays is computed 
at 50 rad per day. The initial dose rate, 
therefore, is 59.6 rad per day. Using this 
value for D),, and 0.027 per day for the 
effective total 
dose due to the treatment may be calculated. 
igure 9 shows the total absorbed dose as 


elimination constant,’ the 


a function of time for the different treat 
ment levels. In calculating the dose to the 
lungs, the contribution of the gamma rays 
was neglected. The error thereby intro 
duced is negligible. 


) 0.65 Que X3.7 “(0.3 0.057 +-0.7 X0.1) ™* 1.610% 108 
Ce 


1.5 gm. X10? /rad 
ym. 


lor the 5ye. level, the initial absorbed dose 
rate is 9.6 rad per day; for the other treat 
ments, the initial 
tionately higher. 
In calculating the contribution of the 
Pr'* beta ray to the absorbed dose the fact 
that the very high beta ray energy results in 
the dissipation of only a fraction of the dis- 
integration energy in the lungs must be 


dose rates are propor- 
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Comment 

Radioactive cerium fluoride proved to be 
carcinogenic at all the levels used in this 
experiment. Squamous-cell carcinoma in 
the lungs of rats is not known to occur 
The high incidence of 
bronchogenic carcinoma among the groups 
treated with the particulates 
must therefore be due to the treatment. 


spontaneously. 


radioactive 


A. M. 
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DOSE, RAD 


kig. 9.—Total absorbed 
dose from Ce™ Pr'™. 


10, 


By making certain assumptions, it is pos- 
sible to estimate the atmospheric concentra- 
tion of Cel’; that may be 
carcinogenically equivalent to the doses used 
in this study. An early squamous-cell car- 
cinoma was found in the lung of a rat that 
had been killed 178 days after exposure to 
Suc. Ce Since 65% of the injected 
activity finds its way into the deep respira- 
tory tract, then, by assuming that the ex- 
ponential pulmonary clearance rate of 0.027 
per day that had been observed over a 
period of several half-lives does in fact 
continue exponentially over long periods of 
time, the geometric mean of the intrapul- 
monary radiocerium over the 178-day ex- 
posure period is O.325pe. If the further 
assumption is made that this average lung 
burden was carcinogenically equivalent over 


radioactive 


EXPOSURE TIME, DAYS 


tbo 


the 178-day exposure period to the gradu- 
ally diminishing insult at insufflation, then, 
using respiratory data for the rat,'* the 
atmospheric concentration of that 
would result in the carcinogenic lung bur- 
den at equilibrium can be calculated as fol- 
lows: 
Rate of Intake=-Rate of Elimination 
CB —0.027 day" 0.325pc. 
ml day 
= 
mi. 

In order to deposit the assumed lung bur- 
den, the atmospheric concentration would 
have to be about 3 10~7ye/ml., since only 
one-half of the inhaled dust is thought to 
reach the deep respiratory tract. Handbook 
52 lists 7X10~%uc/ml. as the maximum 
allowable concentration,’* a value that is 
only about 3% of the extrapolated car- 
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cinogenic level. Even if the assumptions 
made in this extrapolation err by as much 
as a factor of 10, the results of this experi- 
ment suggest that the value for atmospheric 
Ce™* listed in Handbook 52 should be re- 
examined, and that consideration should be 
given to adopting a more conservative maxi- 
mum permissible level. 


Summary 


Kats were exposed, by intratracheal in- 
sufflation, to radioactive Cel*’y at dose levels 
of 0 (nonradioactive Cel’; control), 
25, and 50ye. per rat. 


5; 
Bronchogenic car- 
cinoma was observed in all groups of ex- 
perimental rats; the frequency in each 
experimental group was 1/27, 1/23, 7/28, 
and 4/15. The smallest tumorgenic dose 
was 2400 rad. Extrapolation of the results 
to air-borne Ce™* suggests that the maxi- 
mum permissible atmospheric concentration 
of this isotope is set too high, and that con- 
sideration should be given to a more con- 
servative figure. 

Mr. Jack Thomas prepared the tissue sections 
and Dr. L. Gamboa interpreted the pathology. 

Department of Occupational Health, University 
of Pittsburgh. 
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Problem Drinking 


A Follow-Up Study 


J. J. THORPE, M.D., New York, and J. T. PERRET, M.D., Baton Rouge, La. 


Excessive drinking in an industrial popu- 
lation has been the subject of a number of 
reviews and original contributions in the 
past decade.""* Many of the theories and 
recorded in these references 
have been observed “in vivo” by us and our 
In its 30-year existence, the 
Medical Department has played a variety of 
roles in relation to this problem. Initially, 
the relationship was a remote one. Manage- 
ment tended to regard a man’s drinking as 


observations 


associates, 


his own business until it seriously inter- 
fered with his job. At this point it was 
frequently dealt with as a straightforward 
disciplinary problem. The doctor’s role was 
confined to determining whether a man was 
“under the influence” at a given time or not. 
Thereafter, the disposition of the case was 
the manager’s business. 

At a somewhat later date summary dis- 
position of the case was deferred until the 
Employee Relations Department had a 
chance to study the problem. In addition, 
the worker’s family would be encouraged to 
do something about the situation. At times 
the employee’s clergyman would be con- 
tacted to try “the pledge” in an effort to 
induce sobriety, 

By the mid-1930's it was fashionable to 
regard “medical 
The doctor would intersperse 
injections of vitamins and liver with ex- 


excessive drinkers as 


problems.” 


hortations favoring abstinence. At times re- 
ferral to a psychiatrist or to an institution 


specializing in “cures” might be tried. 
Although statistical data on these various 
methods are not available, discussion with 
Received for publication April 28, 1958. 
Esso Standard Oil Company. 
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those who followed the problem over the 
years indicates the success rate was low. 
With the growth of the Alcoholics Anony- 
mous movement in the late 1940's, a new 
method of dealing with alcohol problems 
was at hand. In addition, special clinics for 
alcoholics sponsored by health departments, 
hospitals, etc., became available. Increasing 
interest in the worker with an alcohol prob- 
lem was evidenced in the medical and lay 
literature. At the same time, by the early 
1950’s cooperative methods within the Com- 
pany began to appear, applicable not only to 
problem drinkers but also to a variety of 
other problem cases, including partially dis- 
abled and 
Management, employee relations, and med- 


employees chronic absentees. 
ical departments learned to work in a more 
coordinated fashion rather than in a tightly 
compartmented manner. 

Wade ¥ in 1952 outlined a program for 
the diagnosis of problem drinkers and sug- 
gested the various facilities available for 
rehabilitation in the community. This was 
supplemented in 1953 with a policy guide 
distributed to local units of the Company 
through medical and employee 
channels. 


relations 


The employee group forming the basis 
for this report is distributed throughout 18 
states in the eastern and southern part of 
the United States. Thus, geographical dif- 
ferences occur in addition to variations in 
employee concentration and community facil- 
ities available for handling problem drinkers. 
It was our impression that progress had been 
achieved in this field but no factual evalua- 
In early 1957, 
therefore, a survey of our experience was 
conducted. We believe that the knowledge 


tion had been attempted. 
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gained from this study will help us in deal- 
ing with similar problems in the future. 
Perhaps it may also be helpful to others 
who contend with the same problems. 


Method 


The study began with a review of an alcohol 
registry which had been started in 1950. This 
included cases which had been documented since 
early 1948. To this were added cases which had 
become known to the Medical Department through 
1956. Alcohol was considered to be a problem when 
its immediate or delayed effects frequently inter- 
fered with job performance. No case was included 
where the problem was recognized for less than 
one year. It was soon apparent that not all problem 
drinkers were included in the survey group. Man- 
agement surveys at several locations had enumerated 
problem cases in which the Medical Department 
had not been involved. Other cases were also known 
by hearsay as under Alcoholics Anonymous 
guidance but never had been referred to the plant 
physician. Such persons were not included in the 
survey because no confirmatory medical data were 
available. 

Two hundred seventy-eight cases were included 
during the period 1948 through 1956. Medical 
records on all were reviewed. In the case of active 
employees, local unit physicians or other members 
of the medical staff were conversant with their 
current status. Visiting nurses were able to provide 
valid information about the status of many an- 
nuitants. Information on the present status of 
terminated employees was available in only a few 
instances. 

Observations 

Prevalence.—A_ problem drinker, 
diagnosed, remains in that category even if 
he is in an “arrested stage.” This makes 
it difficult to consider the incidence rate or 
number of new cases reported each year. 
In this study, we preferred to use the 
prevalence rate. 

Ninety-three the original 
group of 278 died, retired, or were termi- 
nated by the end of 1956, leaving 185 still 
on the active rolls. Based on an employee 
population of 25,461, this gave a prevalence 
rate of 7.1/1000 or 0.71%. 

Henderson and Bacon" estimated that 
3.0% of the workmg population were prob- 
lem drinkers. Since this figure was based 
on Jellinek’s formula'* derived from au- 
topsy data on city hospital cases, some have 


once 


persons in 


Thorpe—Perret 


doubted the correctness of this estimate. 
O’Brien’s the Allis- 
Chalmers’ experience) indicated the exist- 
ence of disciplinary problem drinking in 
1.0% of a work force of 18,000. Franco ™ 
in his review of 328 cases in an employee 
population of the same size as the Esso 
group (approximately 25,000) over the 
same period (1948-1956) reported that 172 
of them remained on the active rolls. Ap- 
plying the same calculations we used, one 
obtains a prevalence rate of 6.9/1000 
(0.699%) of the employee population at 
the end of 1956. 

Although we recognize that a survey such 
as ours does not include all problem drink- 
ers in a working population, we believe that 
estimates of the number of hidden cases 
should be caution. This is 
likely to remain so until a more suitable 
survey technique for identifying such hid- 
den cases is developed. To date we have 
not encountered technique worthy of 
confidence. 


(based on 


viewed with 


Sex and Age Distribution—There were 
only four females (1.4%) in the entire 
series. On the basis of a total female popu- 
lation of 2319 this gave a prevalence of 
1.7/1000, or 0.17%. Age distribution was 
based on age at time of survey in the case 
of the living or at time of death of the 
remainder. As Table 1, about 
90% of the group were 40 years of age 
or more and over 50% 


shown in 


were 50 or more. 

The age distribution of Franco's series 
was essentially the same as ours. Both in 
dustrial groups had a significantly higher 
age level than the male patients in a general 


Tasie 1.—Age Distribution of 278 
Problem Drinkers 


No. of 


Age Group Employees 


Per Cent 


20-29 1 04 
30-39 - 30 10.9 
40-49 29.2 
50-59 131 46.9 
60 and over 35 12.6 

278 100.0 


A. 
PROBLEM DRINKING 
‘PREVALENCE. “BY "AGE GROUP 
PER 1000 EMPLOY 
24.48 
2277 
12.75 
444 
» 
, 
20-29 30-39 40-49 50-59 60 OVER. 


AGE 


Figure 1 


hospital outpatient clinic for alcoholics 
where 53% of the patients were over 40 
and only 17% were 50 or over. Similarly 
= age distribution of 80 patients attending 
e Bridgeport Clinic over a six-year pe- 
ae *1 showed only 48% over 40 and 16% 
over 50, 
The 
could have diverse effects on the outcome 
of efforts at rehabilitation. As Iranco sug- 
gests, it could mean that we have a more 
stable group to work with, with more job 
security at stake. On the other hand, 
could mean that we are dealing with indi- 
viduals whose personalities are more rigid, 
with fairly fixed habit patterns. It empha- 
sizes too, that the problem does not lessen 
with the passage of time alone. In any 
event the older problem drinker should by 
no means be regarded as a “hopeless case.” 


preponderance of older persons 


Some of the more dramatic instances of 
improvement were noted in the group over 
50 or in a few who had retired. Several of 
the latter group were particularly interest- 
ing. 
inevitable with retirement, apparently pro- 
duced a reduction in alcohol consumption. 
In others, development of another interest 
after the cessation of day-in, day-out work 
in which they were not interested resulted 
in sobriety. To balance these favorable 
cases were instances where the absence of 
job responsibility, the growth of children 
to self-supporting status, ete., lead to an 
accelerated drinking pattern with unfavor- 
able results, 


In some cases, curtailment of income, 
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278 CASES 
“ DURATION OF PROBLEM 
20/% 
176% 
9O% 
79% 
YEARS 
Figure 2 


Duration of the Problem.—More than 
half of the group had a recognized. problem 
for more than 10 years. 

Where the development of a drinking 
problem could not be dated, the classifica- 
tion “unknown” was used. From clues in 
their medical records such suspicious 
absenteeism patterns, it appeared probable 
that most of this “unknown” group were 
of long duration. In other words, about 
70% had a long-standing, deep-seated diffi- 
culty that had been allowed to develop with- 
out effective attempts at control. One would 
not expect they would yield to simple meas- 
ures. We are in agreement, however, with 
the experience of Selzer and Holloway * 
that the duration of a drinking problem 
does not bear a direct relationship to the 
probability of rehabilitation. 

Etiology.—Many theories have been ad- 
vanced concerning the cause of problem 
drinking. Some have sought to explain it 
on a basis of vitamin deficiency ** or in- 
adequate production of certain hormones.** 
Others have suggested that a certain type 
of personality predominates in any group 
of alcohol problems.?5*8 

None of the persons studied in this 
series had detailed metabolic studies neces- 
sary to confirm the vitamin or hormone 
hypothesis. A number had received one 
or both types of treatment, particularly 
during acute phases of the disorder. None 
of the cases was carried on such therapy 
for prolonged periods without other sup- 
portive treatment. For this reason we were 
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NEURO - 
PSYCHIATRIC 


UNKNOWN 


518% 


349% 


| ENVIRON- 
MENTAL 


Figure 3 


unable to demonstrate that a physiological 
deficiency was the basis of their difficulty. 

Of the present group 37.8% had_ re 
ceived a neuropsychiatric work-up. Where 
the individual had distinctive clinical signs 
of an underlying severe psychoneurosis, 
depression, schizophrenia, or other recog 
nized entity, his disorder was considered 
neuropsychiatric in origin; 13.3% of the 
entire group were in this category (Fig. 3). 
In 34.9% of the group studied, marital, 
financial, or job difficulties were allegedly 
responsible. Whether these were really 
causes or effects could not be determined 
in many instances. This group, however, 
was classified as environmental in origin, 

In the majority of cases (51.8%) neither 
the neuropsychiatric nor the environmental 
label was applicable. Some consulting psy- 
chiatrists expressed their (and our) per- 
plexity with this group by the use of sum- 
mary phrases such as “typical alcoholic,” 
“inadequate personality,” or “simple adult 
maladjustment.” Our findings parallel the 
opinion expressed by Syme ** in his review 
of the literature from 1936 to 1956 on pro- 
jective and nonprojective personality tests 
in alcoholics, that there is no firm basis for 
defining an alcoholic personality. 

This general problem of being unable 
to accurately define the underlying difficulty 
of most problem drinkers has made us re 
luctant to accept carte blanche the idea that 
this is a disease in the usual sense. Unless 
a definitive psychiatric diagnosis can be 
established in a given case, we prefer to 
Thorpe 


Perret 


regard this condition as a chatacter dis- 
order or a social problem for which the 
individual still retains some responsibility. 

Drinking Pattern —Data on the kind of 
drinking patiern were complete enough for 
classification in only 134 cases. As shown 
in Table 2, a very small group (1.5%) 
exhibited an abnormal threshold response 
to alcohol, where one or two drinks lead 
to thoroughly disorganized behavior; 27.6% 
were “spree” drinkers, and were 
steady drinkers. The size of the unknown 
group here and in the etiological classifiea 
tion made it impossible to accurately corre 


late drinking pattern with underlying 
etiology. 
Taste 2—Drinking Pattern 
134 Employees 
‘No. of 
Employees Per Cent 

Pathological intoxication 2 1.5 
Spree drinking 37 27.6 
Steady drinking... 70.9 


134 100.0 


Complications—Though there may be 
some dispute about accepting the basic 
problem as a disease, there is no doubt that 
problem drinkers are subject to a variety 
of recognized clinical syndromes. 


Figure 4 shows the frequeney with which 


these occurred. Some persons suffered 
more than one complication; hence the total 
percentage exceeds 100, 


The total number of cardiovascular prob- 
lems is somewhat higher than that reported 


PROBLEM DRINKING 
278 CASES 


COMPLICATING MEDICAL PROBLEMS 


Figure 4 
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in other studies of large employee groups. 
Franco” reported 7.2% of 25,000 em- 
ployees had cardiovascular disease and 
D’Alonzo et al.*! found 21.8% of about 
29,000 employees had abnormalities of the 
cardiovascular system. We have no ready 
explanation for this finding other than the 
preponderance of older males in the group 
under study. 

Secondary neurological and psychiatric 
problems included Korsakoff’s syndrome, 
Wernicke’s delirium 
and severe peripheral neuritis. 


syndrome, tremens, 


Liver disease was usually referred to 
clinically as cirrhosis. In many instances 
it was probably fatty infiltration of the 
liver, since the clinical findings were often 
reversed by abstinence, adequate diet, vita- 
mins, ete. There were very few instances 
of ascites or irreversible liver failure. 

The incidence of peptic ulceration was 
lower than anticipated, when one considers 
the reported occurrence of this condition in 
about 10% of the adult population some- 
time during life.** 

Absenteeism.-One important aspect of 
problem drinking in an industrial group is 
its effect on job attendance. Usually ab- 
sence from work due to alcohol is masked 
under medical diagnosis. Since comparable 
data on this point were not available from 
all locations, a brief review was made of 
the experience at one location with 28% 
of the total Company population. Table 3 
compares the sickness absence experience 
of the recognized problem drinkers with the 
total employee group. 


TABLE 3.—Sickness Absenteeism of Problem 
Drinkers in an Employee Population 
of Approximately 7,000 


Days Lost Average Number of Days 

Due to Sick- Sickness Absence 
nessby — — 

Per Problem Per Refinery 
Drinker Employee 


No. of 
Problem 
Drinkers 


Problem 
Year Drinkers 
1953 
1954 
1955 
1956 


29.9 10.5 
22.8 10,2 
18.5 8.6 
17.6 
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ABSTINENT 
18.3% 


IMPROVED 
28 5% 


UNIMPROVED RETIRED TERMINATED DEAD 
197% 144% 


Figure 5 


The more marked improvement in_ the 
sickness absence experience in the problem 
drinker group over a four-year period com- 
pared to the general employee population 
was due to several factors. One was the 
intensification of efforts to reduce all un- 
Another 
the coordinated 


justifiable absences in the plant. 
was the increased use of 
Such 
a measurable index of improvement has a 


approach to alcohol problem cases. 


definite appeal to physicians and managers 
alike. 
Results. 


the cases 


At the time of the follow-up 

were divided into the categories 
shown in Figure 5. 
“Abstinent” 
had been so for at least a year. 
Approximately a fifth of the group met 
this criterion. 


A case was not listed as 


unless he 


About a fifth of the group continued at 
about the same level as when first observed. 
Many had been disciplined or had been in 
a variety of legal or domestic difficulties 
off the job. 
however, they apparently were still able to 
perform their jobs satisfactorily. 


In the eyes of management, 


Thirteen employees had retired on medi- 
cal grounds (Table 4) and nineteen had 
retired on an “early voluntary” or “con- 
venience of the Company” basis.'” Twenty 
of the retirements appeared related to the 
alcohol problem. Only three of the retire- 
ments could be said to be due to direct 
effects of excessive alcohol intake. About 
the group been 
terminated. This was necessitated by con- 


one-seventh — of had 
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4—Problem Drinking—278 Cases 


Relationship of Alcohol to Disability Retirement 
13 Cases 


Directly related (all were neurological or psy- 
chiatric problems secondary to alcohol) 
Indirectly selated (severe arm deformity sec- 
ondary to accident incurred while drunk) 
Not related 
Cardiovascular disease 
Arthritis 
Ulcerative colitis 
Severe burn scars 


tinued violations of Company rules asso- 
ciated with the use of alcohol. 


six tenths per cent of the group died, about 


Seven and 


half of them due to causes directly associ- 
ated with their alcohol problem (Table 5). 

Figure 6 relates the final status of all 
cases versus forms of treatment attempted 
during the period of observation. 

Employees who retired, were terminated, 
or died were classified as “Abstinent,” “Im- 
proved,” or “Unimproved,” depending on 
the latest information available. For ex- 
ample, one of the deceased employees classi 
fied under “Abstinent” had been a leader in 
Alcoholics Anonymous for over a year be- 
fore his death. 

Several of the terminated or retired em- 
ployees did not show improvement until 
after they left the Company. Where they 
were known to be abstinent for more than 
a year, they, too, were included in the 
abstinent category. At the other extreme, 
a man who died in delirium tremens or one 
who continued to drink heavily after retire- 
ment was classified as “Unimproved.” 


—"ABSTINENT 


3/5 IMPROVED 


PSYCHIATRIC 


Figure 6 
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5.—Problem Drinking—278 Cases: 
Relationship of Alcohol to Cause of Death 


21 Cases 


Obvious relationship. __. 
Cirrhosis of liver 
Acute pancreatitis_. 
Accident. 
Delirium tremens 


Equivocal relationship. 
Cerebral accident. ... 


No obvious relationship_. - 
Bronchogenic carcinoma - 
Cancer of colon 


Cardiovascular disease - 


Several interesting facts are noted in 


Figure 6. One is that the “Unimproved” 
figure is fairly consistent at 35% to 40 
the 


cases 1S 


for any type of treatment. Second, 


highest percentage of abstinent 
recorded by those who accept Alcoholics 
Anonymous. The percentage of abstinent 
individuals resulting from combined treat 
ment is about midway between either 
medical or psychiatric alone, and Alcoholics 
Anonymous treatment. Since “Combined” 
cases included in some instances people 
Alcoholics 


well as other treatment, this figure prob 


who accepted Anonymous as 
ably represents Alcoholics Anonymous ef 
fect. 

The results obtained in the last group 
(those who refused any treatment) were 
of interest to us. As anticipated, the “Un 
improved” rate is high (62.9%). About a 
third (31.50), however, showed some im 
provement, and two members’ of the group 
(5.5%) “Abstinent.”” While it is 


possible some of these are accounted for 


became 


by the spontaneous “success” referred to 


by Zwirling,*” we find it difficult to explain 
Actually, 


every one of these people was subject toa 


all of them by this hypothesis. 
variety of social pressures. The most ob 
vious of these from our viewpoint were 
threats to job security. Reprimands, sus 
final warnings 
ultimately had beneficial effects in some 


pensions, demotions, and 


Cases. 
Although it is not always possible to 


demonstrate it, this effect of social pressure 
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exists in practically every case included in 
Figure 6. The individuals listed as accept- 
ing medical or psychiatric treatment or 
joining Alcoholics Anonymous did not usu- 
ally do so because they suddenly realized 
they were drinking too much. Words of 
caution or advice given by the doctor at 
time of periodic or return to work exami- 
nation had little efféct by themselves. Man- 
agement action when drinking resulted in 
a Company rule violation or poor perform- 
ance was usually the primary factor moving 
these people to do something about their 
condition. 

This seems to us to point the way toward 
future improvement in the handling of 
The person with an 
alcohol problem will conceal it from him- 


problem drinkers. 


self and others as long as he possibly can. 
When uncovered, he will seek refuge be- 
hind medical or social reasons, if possible, 
to avoid accepting responsibility for doing 
anything about the situation. He will take 
advantage of any weakness on the part of 
management or the medical department to 
try to “get away with it” again and then 
will plead for “one last chance.” 

Our objective should be to encourage 
management to discover these problem cases 
when they first develop 
begin to affect job performance several 
days in a month or lead to alleged sickness 
absence (frequently the lriday/Monday 
At time the supervisor 
should put the employee on notice that he 
is a problem drinker, and the assistance of 
the Medical and Employee Relations de- 
partments should be obtained. 

The doctor when faced with this request 
for help has an obligation to do a detailed 
medical work-up. 
tory taking is 


when hangovers 


pattern ). this 


The importance of his 


We 


frequently ignored. 


believe it has therapeutic value in making 
the man look squarely at his problem 
how long it has lasted, how rapidly it has 


progressed, what complications 
ready been encountered 


outs ). 


have al- 
(such black 
Physical disabilities which may be 
contributory to, or results of the drinking 
problem, should be dealt with. If indicated, 
30 


as 
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psychiatric consultation should be obtained. 
We believe that every problem drinker 
should be put in contact with Alcoholics 
Anonymous. Although we feel the Alco- 
holics movement offers the 
highest probability for improvement of any 
single mode of treatment,** we recognize 
that acceptance of this form of treatment 
is by no means widespread.™* 


Anonymous 


Refusal of Alcoholics Anonymous assist- 
ance, however, does not mean that the case 
is hopeless. It simply means that other 
types of treatment have to be given a fair 
trial. As Smith has so aptly said **: “The 
nature of the treatment process appears to 
be the same in all cases and in all situations, 
regardless of whether the interruption of 
the drinking pattern occurs as a result of 
psychiatric efforts or as a result of the 
intervention of the internist, the social 
worker, the fellowship of Alcoholics Anon 
ymous, religion, or the neighbor next door. 
In order to keep in check the addictive 
urge to drink, the individual must have 
emotional energies available. These ener- 
gies must be mobilized from every available 
source. Those energies which are tied to 
medical problems, to psychiatric difficulties 
other than those related to the uncontrolled 
use of to difficulties, 
should be liberated, mobilized, and used in 


alcohol, or social 
order to foster a repression of the urge to 
drink.” 

We believe that the personnel workers 
also have a responsibility in the handling 
of problem drinkers. Frequently there are 
f the situation which are 
more important than medical or psychiatric 
factors. 


social factors in 

The personnel office is a logical 
center for information on community re- 
sources, legal aid, financial advice, ete., 
which is often sorely needed by these per- 
sons. 


Whatever 
management 


treatment is 
the staff groups must 
make it clear to the employee that he is 
responsible — for rehabilitation. 
Lolli #® has summarized this approach very 


recommended, 
and 


his own 


well: “The employer can only make treat- 
ment available to the alcoholic who desires 
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He can increase the 
motivation for sobriety by requiring the 
alcoholic’s successful cooperation if he is to 
continue in his job. Unless the patient is 
convinced of the need to abstain and of his 
inability to take a single drink, then the 
best that can be hoped for is a little more 
prolonged interval between bouts.” 

If warnings are given, they should not 
be idle ones to be ignored with 


and will accept. it. 


impunity. 
Coordinated follow-up is just as 
initial handling of these 
cases, if permanent good results are to be 
obtained, 


important 
as cooperative 


Where all reasonable efforts at rehabili 
tation have failed, cases should be subject 
Bona fide 
medical or psychiatric conditions which are 
disabling should be handled like any other 
disability. These will be in the minority. 
Where there is no disability or underlying 
psychiatric cause for the alcohol problem 
the final disposition is nonmedical. Though 


to final committee type review. 


termination seems the only other obvious 
alternative, proper use of long-term suspen- 
sions or leaves of absence without pay have 
not yet been adequately explored. 


Summary 


Two hundred seventy-eight problem 
drinkers known to the Medical Department 
of the Esso Standard Oil Company during 
the period 1949 to 1956 have been reviewed. 
Company-wide prevalence, using this fig- 
ure and the employee population for 1956, 
was 0.71%. 
About 


and 506 were over 50 years of age. 


of the cases were over 40, 


Over half of the group had a recognized 
alcohol problem for more than 10 years. 

Of the 13.30 were classified as 
having a neuropsychiatric etiology ; 34.96 
environmental 51.8% 
were of unknown etiology. 


Cases, 
were on an 


basis; 


The following complications were 
in the group: 


noted 

Cardiovascular disease 291% 

Secondary neurological 
and psychiatric problems 22.3% 


Liver disease 16.5% 


Perret 
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7.9% 
19.1% 
25.9% 


Peptic ulcer 

Other 

No complications 
At time of follow-up the group was di- 

vided into the following categories : 

Abstinent 

Improved 


18.3% 
28.5% 
19.7% 
11.5% 
14.4% 
7.6% 
with 
end-result revealed that medical, psychiatric 
Alcoholies 


combination of 


Unimproved 
Retired 
Terminated 
Dead 
Correlation of 


type of treatment 


measures, Anonymous, or a 
these resulted in 
improvement in from 60% to 656 of cases. 


any of 


Aleoholics Anonymous was three times as 
successful as medical or psychiatric therapy 
Qne-third of the 
cases refusing any recognized therapy im- 


in inducing abstinence. 


proved, usually as a result of social pres 
Frequently this pressure took the 
form of management warning or discipline. 


sure. 


Continued improvement in the handling 
of problem drinkers will require coordi 
nated action by management, employee re 
lations, and medical department — staff 
groups. 


All physicians, nurses, and clerical personnel of 


the Esso Standard Oil Company cooperated in the 
this 


preparation of review Representatives of 


the Employee Relations Department at various 


locations also provided valued assistance the 


follow-up study 


15 W. 5lst St. (19) 
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Interpretation of Regulations Governing the 


Shipment of Radioactive Material 


CARL W. BUCKLAND Jr., Los Alamos, N. Mex. 


Introduction 

In 1936 the Cine Kodak Processing Station in Chicago noted periodic density 
Variations occurring in film sent in by mail for processing. Subsequent investiga 
tion proved that special delivery packages from radium companies were ac 
companying the mail sacks containing film. Tests indicated that dental films were 
significantly fogged by placement in contact with packages containing radium. 

As a result, in July, 1936, the Postmaster General issued an order prohibiting 
any radioactive materials in the mail. This order remained in effect until April, 
1949, when a more lenient set of regulations was established, allowing small 
quantities to be sent by mail. 

When radioactive materials of many kinds became increasingly important in 
medical, scientific, and industrial activities, attention was focused on the protec 
tion of people as well as of films, and the Railway Ixpress Ageney and Inter 
state Commerce Commission issued various regulations for the more complex 
shipping situation. As new knowledge relating to such shipment is acquired, 
amendments to the existing ICC regulations are issued, 

Present regulations for all modes of travel concerning the shipment of radio 
active materials are based on Agent I], A, Campbell's Tariff No. 10, which was 
issued on May 18, 1957. Each of the common carriers quotes word for word the 
data found in that document, with the exception of the labeling and definition of 
“significant” found under the postal regulations. There are a few additional 
regulations under the Official Air Transport Tariff that apply to shipments made 
outside the continental limits of the United States, 

Truck and train accidents have more than justified the regulations since 
their inception, A recent example is that of a freight car derailment in Mon 
tana, where one car contained a uranium compound. Although the cars were 
thrown into the Clark Fork River, no contamination ensued because the material 
remained intact in steel drums. 


Los Alamos Shipment 


The number of radioactive shipments originating from the Los Alamos 
Scientific Laboratory has increased to the point where interpretations of the 
existing regulations have had to be made available in a concise and systematic 
form for the average monitor. Because of the variety and quantity of ship 
ments, the system has to be comprehensive, yet simple in application. 
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A detailed check list has been prepared for the purpose of listing each 
point to be considered for any shipment. The monitor then associates the 
particular shipment at hand with this list and the specific regulation that applies. 
Such a method reduces the chance of oblivious error; however, the monitor 
must have prior knowledge of the specific regulation or how to obtain ready 
access to such data, 

The following section takes up the specific regulations in their order of 
importance and may be related to the check list copy which is appended at the 
conclusion of this paper, 

Specific Regulations 
Quantity Allowable 

Mail and Railway Express exempt: 

To simplify the interpretation, the allowable disintegration rate was converted 
Amounts of Radioactive Material That Are Exempt 
from Prescribed Packaging and Labeling 


under RILA Shipments and That Can 
Be Sent by Mail 


I. First Category: 0.1 me. radium or polonium 
Exempt Value 
(Milligrams equivalent 


Element Isotope to 0.1 me. activity) 
Americium 3.1X1L0-* 
Curium Cm?#? 3.0% 10-* 
Plutonium 1.6 
Polonium Po?! 2.2XK10-° 
Radium 1.0X10 


II. Second Category: 0.135 me. Sr**, Sr**, 
Exempt Value 


Element Isotope Mg. = 0.135 me 
Barium 1.8X10-¢ 
Iodine Jia 1.1X10-* 
Strontium 4.7X10-¢ 

Srve 9.5K 


Ill. Third Category: 1.35 me. Other radioactive materials of 
less hazard than Ra??*, Po* 
Sr**, Sr, and 
Exempt Value 


Element Isotope Mg. = 1.35 me 
Carbon Cis 3.0K 
Cesium 1.6X10-* 
Cobalt Cote 1.2X10-* 
Dysprosium 1.6X10- 
Gold Aures 
Hydrogen 
Iridium Irie? 2.6XK10-¢ 
Iron 2.7X10-* 
Lanthanum 2.4X10-* 
Neptunium 2.0X10# 
sodium Na‘ 1.6X10-' 
Thorium There 6.9X10° 
Uranium Utss 2.610! 

2.210? 
Utes 6.3X10° 
4.0X%10* 
U feed 
(40 ppm U 1.3X10# 
Tuballoy 
Nat. U, D-38 2.0XK10¢ 
Oralloy (93%) 1.9X10+ 
(40%) 6.5X10¢ 
Yttrium Y* 2.5X10-¢ 


* 5.210-* ec. of Ts, or 4.2X10-7 ec. of TO. 
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to millicuries (me.), thereby providing three quantity ranges (0.1, 0.135, 1.35 
mec.) for the isotopes given in the regulations as well as those of comparable 
body burden, unless the specific activity is exceedingly small. The accompany- 
ing table indicates some of the commoner isotopes split into the three ranges, 
as well as the milligram (mg.) equivalents. 


Some of the isotope weight equivalents were listed merely to indicate the 
finite quantity in weight permitted, thus illustrating the need in some cases of 
converting from disintegrations to millicuries. 

Those concerned with the problem of shipping bulk quantities of ores or 
residues of low activity are referred to paragraph 73.392 (3) (c) of Tariff 
No. 10 for the complete regulation. 

By Any Common Carrier: 

2000 me, radium, polonium, or other members of the radium family of 
elements. 

2700 me. any other radioactive material. 

300 curies of solid cesium 137, cobalt 60, gold 198, or iridium 192, 
provided a Specification 55 container is utilized. 

Any quantity in excess of the amounts listed above requires a Bureau 
of Explosives permit. 

(Conversion to millicuries: 1 curie (¢.) =1000 me.) 

The problem of converting from weight, cubic centimeters (ce.), or radia- 
tion emission to millicuries is ever present. The following rules of thumb are 
presented: 

(a) Finding curies per gram 
c/gm.- 10 

where A=atomic weight and T=radioactive half-life in days. 

On the basis of this equation, the commonest isotopes confronted are presented in a simplified 
table as follows: 

Curie/Gram 
(Multiply number of grams 
by figure in column to 


Isotope give curies of material) 


Barium 140 10 
Carbon 14 4.57 
Cesium 137 8.7310 
Cobalt 60 1.13 10° 
Curium 242 3.32 10* 
Gold 198 244 10° 
lodine 131 1.24« 10° 
Iridium 192 917108 
Lanthanum 140 5.59 10° 
Neptunium 237 6.90 
Plutonium 239 6.1710? 
Polonium 210 10° 
Radium 226 9.80 107" 
Strontium 89 288 
Strontium 90 1.42 10° 
Uranium 233 948 10° 
Uranium 235 24x 
Uranium 238 3.33107 
Americium 241 3.22 
Americium 243 1.8510" 
(b) Curies from ce. of tritium gas 
1 ce. tritium gas at NTP=2.6 c. 
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(c) Converting roentgens per hour at a meter (rhm) to curies (assuming a single 
gamma ray of the energy specified) 
Energy (mev) 0.2 0.5 O.8 1.0 1.5 2.0 3.0 4.0 
Rhm per curie 0.10 0.29 0.45 0.54 0.74 0.91 1.21 1.5 
Curies per rhm 10.0 34 22 19 1.4 A 0.83 0.67 
Form of Material 
The form of the material presents little difficulty in packaging with the 
exception of liquids or gases. Liquids must be packaged tightly in glass or 
earthenware, They, in turn, must be surrounded on all sides by absorbent ma- 
terial sufficient in quantity to absorb the entire liquid content and of such 


COTTON BLACK 
PADDING ELECTRICAL 
ABSORBENT TAPE 


APIEZON W 


|__ SPECIFICATION I5A 
| WOODEN BOX 


Fig. 1—Radioactive materials in liquid form. 


nature that it will not be impaired by chemical reaction with the contents 
(lig. 1), specification 2K inner container or any other container approved 
by the Bureau of Explosives can be used in lieu of the absorbent, 

Gas must be sealed in an inner container in such a way as to prevent its 
leakage to the package exterior, 

It is recommended that curie quantities of solid or powder compounds of 
tritium be packaged in inside metal containers, preferably with a Teflon gasket. 
This will at least reduce the eseape of gas should the package be involved in 
a fire, 

Thorium in powdered form is flammable and requires a yellow flammable 
label in addition to a radiation label, 
2R Inner Coniainer (Figs. 2 and 3) 

Radioactive materials that present special hazards because of their tendency 
to remain fixed in the human body for long periods of time (such as radium, 
plutonium, and strontium) must be packaged in inside metal containers, speci- 
fication 2K, or other container approved by the Bureau of Explosives. A 
common pipe nipple with caps will suffice. It is sometimes desirable to furnish 
a Teflon gasket in addition; in faet, a gasket is required for bolted flange clos- 
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Figure 2 Figure 3 
Fig. 2—Standard 2R brass containers with 


hottom has a plate welded on. The container on the 
Teflon gaskets. i 


right is of Dural as well as oversize, and has a per 
mit from the Bureau of Explosives in lieu of 2R 
for shipment of bulk quantities of material that pre 
sent special hazards. The flange is equipped with 
a neoprene gasket. 


Fig. 3.—Container on left is a machined brass 
2R container with a Teflon gasket. The center 
container is a 5 in. |. D. pipe nipple with cap. The 

ures exceeding 3 in. in diameter. Detailed specifications concerning the manu 
facture of such containers may be found in Tariff No, 10. 


It should be said, 
however, that aluminum is not acceptable. 


Dural is acceptable but not encour 
aged, Stainless steel, malleable iron, and brass are most acceptable. 

Container Surface Radiation 

By Mail and Railway [express Exempt: 

No significant alpha, beta, or neutron radiation is permissible, Gamma radia 
tion is not to exceed 10 milliroentgens (mr) for 24 hours, which, for all but 
short-lived materials, is equivalent to 0.42 mr/hr. “Significant” is defined as 
about 150 ¢/m. with an alpha proportional counter having a probe with an 
effective area of 60 em? (300 d/m. per 100 em*), or about 0.1) mrad/hr. of 
beta radiation, By analogy with the definition of ‘ 


‘significant’ for beta radia 
tion, 12(1 mev) and 6(5 mev) n/cm*-sec. 


are defined as significant, experi 
ence has shown that if the specifications are met for fast neutrons, slow and 
thermal neutrons need not be considered, 
By Any Common Carrier: 

200 mr/hr. gamma at any point of readily accessible surface 

4600 n/em*-see, (unofficial for 1 mey neutrons) 

2400 n/em*-see. (unofficial for 5 mev neutrons ) 
Since no limitation is given in the regulations for neutrons at the surface, an 
unofficial guide of 4600 (1 mev) and 2400 (5 mev) n/em*-see, is used in the 
Los Alamos Scientific Laboratory. This is based on the increase by a factor 
of 20 from the gamma allowed at 1 meter from the source to that ‘allowed at 
the surface of the package (10 mr/hr.< 20-200 mr/hr.). The 2 mrhm physi 
cal equivalent of gamma radiation for 1 meyv neutrons is 230 1/em?-see 


and 
for 5 mey neutrons 1S 120 n/em* sec, Hence, 23011 mev) sec, 20 
4600 n/em*-see, and 120(5 mev) n/em*-see. 20 n/em*?-see, In actual 
practice, the surface fast neutron level is kept below 4600 n/em*-see, for 1 me 
neutrons and 2400 n/em*-see, for 5 mey neutrons. No more than one-half. of 


these neutron values should be exceeded for reasons of personnel protection. 


Radiation One Meter from Source in Shipping Container (Gamma and Nev 
trons) (Tig. 4). 
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Fig. 4—Gamma _ and 
neutron measurements be- 
ing taken at 1 meter from 
the source when in its 
shipping container. Note 
the cradle for the lead pig. 


The regulations state that the radiation level at 1 meter must be measured 
at a distance of 1 meter from the source when in its shipping container (as- 
suming source located in container center) and not a meter from the outside 
of the outside of the shipping container. The limit must not be exceeded at 
1 meter in any direction from the source. 

The limitation is 10 mr/hr. of gamma radiation and neutron radiation, which 
is the physical equivalest of 2 mrhm of gamma radiation, The latter limitation 
creates complexities G: interpretation when added to the further limitation that 
if more than one of the types of radiation are present, the radiation of each 
type must be reduced by shielding so that the total does not exceed the equiv- 
alent of either the total gamma or the neutrons permitted. 

LASL prepared the following table of equivalents so that the process of 
conversion would be eliminated. The following table is used: 

Approximate Ave. 2 mrhm Physical Equivalent 
Energy Mev of Gamma Radiation 
RaBe, PuBe, PoBe 120 n/em?-sec. 
Mock Fission 230 n/cem*-sec. 
The next problem to the layman concerns the determination of the n/cm*-sec. 
encountered, If the Q-value or total m/sec. is known, the n/em*-see. can be 
obtained by the following equation: 


Q value or total n/ sec. of source 


The actual neutrons in n/em*-sec. can be measured reasonably well using a 


n/cm*-sec. 


proportional counter with a boron-lined tube having a 1 in, thick polyethylene 


moderator. 


Radiation Units 
Ten units per box and a maximum of forty units per car is allowable ( for 


instance, four boxes of ten units each would be the maximum acceptable per 
car load) or neutron radiation which is the physical equivalent of 2 mrhm of 
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gamma radiation. It is assumed that the maximum stated here for neutrons per 
box may also be multiplied by four for the maximum allowable per car load. 
A unit is defined as 1 mr/hr. at 1 meter from the source after packaging. 

The problem of determining the allowable quantity for each radiation from 
a source emitting both gammas and neutrons has been simplified by using the 
following simple algebraic equations: 
For Rake, PuBe, PoBe: Y gives permissible gamma rate when neutron rate 

is already known. 
120—-12y gives permissible neutron rate when gamma rate 
is already known 
y=gamma rate in mr/hr. (no, units) at 1 meter. 
n—neutron rate in n/em*-sec. at 1 meter 

‘rom such a system of equations, one may calculate to what level he must 
reduce either the gamma or the neutrons, Simple rules of thumb for reducing 
gamma or neutrons to a given level will be discussed under lead, paraffin, ete. 
Gamma Fifteen Feet from Container 

The regulations state a rate per 24 hours. For all but short-lived products 
(the order of 6 hours) it is required that the radiation be no greater than 0.5 
mr/hr. at 15 ft. 
Lead, Paraffin, 1CC-55 Container 

Generally speaking, cylinders or spheres of lead or paraffin blocks are neces- 
sary only when the permissible radiation levels would otherwise be exceeded. 
Cradles are usually constructed in order to keep the lead or paraffin in the 
center of the shipping box (Fig. 4). One of the most convenient ways of 
determining the thickness of lead required to reduce different isotopes to the 
permissible level at 1 meter is to utilize the Isotope Handling Calculator No. 1 


designed by the Isotope Division A. I, R. E., Harwell, England. 

A good rule of thumb for reduction of 4 mev neutrons consists of the fol 
lowing statement: 3 in. of paraffin will reduce 4 mev neutrons to 37% of the 
original flux, In actual practice, paraffin is seldom needed to reduce the neu 
tron level to the limits required. 


FOR 
SECURING ~ SEAL ATTATCHMENT 
HASP / 


STEEL 


CAVITY 


Big. 5.—Diagram of a Specification 
container. 
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A birdcage framework is utilized for holding the source in the center, so 
that a person carrying the package will be several inches away from the ma- 
terial. Figure 5 indicates an artist’s conception of a Specification [CC-55 
container. Multicurie sources are shipped in such a container for the purpose 
of retaining its shielding properties when involved in a fire. LASL has found 
that it is usually desirable to build a radiation port facility on such a container 
so that the source can be used to better advantage. The specifications do not 
cover radiation ports; therefore, detailed drawings are submitted to the Bureau 
of Explosives for approval of any deviation. Uranium spheres are suggested 
in lieu of lead when shipping as much as 100 c. of Co™, since the weight of 
the lead required would make the package extremely heavy to move. The de- 
tailed specifications for construction are not repeated, owing to space limitations, 
but can be found in Tariff No. 10, 

External Container 

(a) Size—The smallest dimension must not be less than 4 in. 

(b) Wood, drum, ete.—The regulations allow several type containers as listed under paragraph 
73.393 (f) of Tariff No. 10. The majority of the shipments from LASL are made 
according to Specification 15A. 
taken from Tariff No. 10. 
Contamination—The package must be designed in such a way as to prevent any significant 
surface contamination to any part of the container. “Significant” is not defined in Tariff 
No. 10; however, the values quoted under the postal regulations are considered an 
adequate guide. Outer shipping containers, when used a second time, are surveyed for 


contamination since they may have been subjected to contaminates during unloading or 
in. storage. 


Detailed specifications for outer containers should be 


Specification Markings on the Container Exterior—Letters at least 4% in. high enclosed 


in a rectangle indicating the specification must be marked on the package exterior as 
follows: 


-—I15A 


LASL has also made the practice of marking the exterior with the wording “Specifica- 
tion 2R Inner Container” when such a container is called for, and also marking the 
package with the Bureau of Explosive permit number when other than a specification 


container has been used and approved, or that quantity limitation has been exceeded 
and approved. 


(e) B. of E. Number—For record purposes, LASL makes a notation of the container permit 
number as granted by the Bureau of Explosives. 


(f) Tare Weight—This is merely a reminder in the check list to emboss or die-stamp the 
weight on ICC-55 containers and should be noted on the check list for record purposes. 

B. of E. Approval 

This item is listed separately merely to remind the monitor to initiate a 
Bureau of Explosives permit when the quantity of material exceeds the limit. 
Actually, a permit is required only when the quantity exceeds the maximum 
specified in the regulations and when the inner or outer containers are other 
than a specification type. 
Source Leakage to Exterior 

This particular mention in the Check List serves as a reminder that no 
significant radioactive contamination is permitted on the package exterior and 
to survey for leakage. It also reminds the monitor that he should inquire as to 
the internal packaging and to satisfy any doubt of material reaching the ex- 
terior. 
Shock and Liquid Absorbing Material 


This item is covered under “lorm of Material—Liquid.” Again, the monitor 
is reminded by this item that shock and absorbent type packing is required 
40 
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HANDLE CAREFULLY 
RADIOACTIVE MATERIAL HANDLE CAREFULLY 
CLASS D POISON Group | or ll RADIOACTIVE MATERIAL 


Activity of contents Name of contents 
Number of radiation units from package 
Not more thon 40 units shall be loaded in one 
Gar oF one motor vehicle or held at one location. 
This is certify thet the contents of is pochege ore 


merce Commun 


Fig. 6—Red label, Group [| or Il Class D Fig. 7.——Blue label, Group IIL Class D poison. 
potson, 


when shipping radioactive materials in liquid form unless a 2K inner container 


is utilized. A notation is made of the course taken. 
Label Type 

All shipments of radioactive material require a special label of one type or another unless 
specifically exempt as noted in Paragraph 73.392 of Tariff No. 10. The use of each label will 
be discussed 

Red—Group | or Il, Class D Poison. Required when the radiation on the exterior surface 
of the package exceeds 042 mr/hr. gamma or when neutron sources are shipped. All 
the spaces to be filled in are self-explanatory with the possible exception of “Activity of 
Contents.” LASL has expressed this item in millicuries. The number of units has been 
discussed previously under “Radiation Units.” On occasion, red labels covering material 
emitting both gamma and neutrons have been marked “equal to or less than equivalent 
of 10 units” after the equation used for considering both has indicated the equivalent to be 
less than 10 units (Fig. 6). 

Blue—Group Il Class D Poison. The definition of Group LIE in Tariff No. 10 permits the 
shipment of material with essentially any type radiation, provided the exterior surface ot 
the parcel does not exceed 0.42 mr/hr. or 10 mr for 24 hours at any time during transporta 
tion. However, it is assumed that neutron sources are not to be shipped with this label 
(Fig. 7). 

Courier—Shipments made by the A. E. C. or under its direction or supervision which are 
escorted by personnel who are specially designated by the A. FE. C. are exempt from the 
provisions of the regulations; however, the shipper is obligated to insure comparable 
safety precautions for the couriers involved. LASL has made it their policy to live within 
the spirit of the regulations, regardless of the fact that the shipment is being couriered 
For the information of the courier, a dittoed label sheet giving the tolerance stay times is 
prepared as follows: 

DANGER RADIATION 
RADIOACTIVE MATERIAL—GROUP | AND Il CLASS D POLSON 
DO NOT REMAIN WITHIN 3 FEET OF THESE CONTAINERS UNNECESSARILY 
DO NOT PLACE UNDEVELOPED FILM WITHIN 15 FEET OF THESE 
CONTAINERS 
DO NOT PLACE IN INACCESSIBLE CARGO SPACE 
The estimated permissible exposure times at various distances has been calculated and listed below + 
Contact : Hours per two weeks 
3 feet: Hours per two weeks 
© feet: Hours per two weeks 
9 feet: Hours per two weeks 
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The tolerance stay times are computed by dividing 600 (600 mr is the maximum permis- 
sible body dose for a two-week period) by the mr/hr. measured at any position to give 
the permissible exposure time in hours per two weeks. With the new 5 rem/year 
limitation, the stay time should be reduced by two-thirds for long-term exposure. The 
same principle holds true for neutrons. Film badges are also issued when the dosage to 
be received is considered significant. 

Postal—All shipments by mail require that the following statement be marked on the outside: 
Radioactive material—Gamma Radiation at Surface of Parcel Less than 10 mr for 24 
hours. No Significant Alpha, Beta, or Neutron Radiation. 

Placard—When shipping bulk quantities of ores or residues of low activity, the car must be 
placarded as indicated in Tariff No. 10. 

Common Carrier Contamination 

The consignee (person receiving) is responsible for the cleaning of cars 
contaminated from the shipment of radioactive materials in carload lots. After 
decontamination, a certificate to that effect must be furnished to the local agent 
of the carrier or to the driver of the motor vehicle, whichever the case may be. 
The following statement was prepared by LASL for such purposes: 

Date 2 
CERTIFICATE OF RADIOACTIVE DECONTAMINATION COVERING A 
COMMON CARRIER MOTOR VEHICLE OR RAILROAD CAR 
(Ref. ICC Regulations Paragraph 73.395) 

The below described vehicle was decontaminated on the above-subject date to a level 

not exceeding 10 mr in 24 hours (approx. 0.42 mr/hr.) for any one measured area or 

an average alpha count of 500 d/m/100 sq. cm. for the entire car, as prescribed by the 

Interstate Commerce Commission regulations, Tariff No. 10. Description and number 


of vehicle 


Signature of Monitor 

Cars and motor vehicles used solely for the transportation of radioactive 
materials are exempt from the provisions of this regulation. 
Flammability Label 

The mention of Flammability Level was made separately on the Check List 
since it covers a category other than radiation. It is seldom used in conjunction 
with a radioactive materials shipment; however, thorium and uranium in pow- 
dered form are flammable (unless they are in oxidized form) and require a 
yellow flammable label. 
Explosives on Board 

Radioactive materials (Class D Poisons) must not be loaded in the same 
car with explosives. This is primarily the responsibility of the carrier. 
Method of Travel 

There is a great difference between the quantity of material that can be 
sent by Railway Express and that which can be sent by mail. For this reason, 
the monitor’s attention is brought to the fact that different methods of travel 
require different limitations and labeling, ete. 
Material 

Listing the type of material brings to bear the additional problems of certain 
combinations of material. For instance, radium 226 emits only gamma _ rays 
outside the shipping container, whereas RaBe emits neutron radiation in addi- 
tion, which requires measuring or calculating the contribution from neutrons. 
It has been found that a certain combination of activated curium and americium 
produces a very significant contribution of neutrons from an (an) reaction. 
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The mention of material type should prompt the monitor to seek out the various 
radiation ramifications of combinations. 
University of California Scientific Laboratory. 
Date 
Group Shipping 


Destination 


RADIOACTIVE MATERIALS SHIPPING CHECK LIST 


Method of Travel— Label Type 
Material— Red 
Form of Material 

Liquid— 

Solid 

Powder 


Blue— 

Courier 

Postal— 

Placard— 
Container Surface Count 

One Meter from Source in Container (Gamma 

3 of E Approval— and Neutrons) 
Source Leakage to Exterior- Units 
2R Container (Gasket )— Gamma 15 Ft. from Container 
Shock and Liquid Absorbing Material Common 
Lead, Paraffin ICC-55 Container— furnished ) 
External Container 

Size— 


Gas— 
Millicurie Amount— 


Carrier Contamination (certificate 
Flammability Label 

Explosives on Board— 

Wood, Drum, ete. Notes (if any)— 

Contamination— 

Spec. Markings on Container Exterior 

B of E No— Monitor's Signature 

Tare Weight— 
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Topographic and Meteorological Factors Influencing 


Air Pollution in Cincinnati 


ROY J. SHEPHARD, M.B.B.S., Ph.D., Cincinnati 


Introduction 
During the years 1955 and 1956 hourly 


records of suspended particulate matter 


were obtained for periods of four to eight 


months from some 60. different homes 


widely scattered over an area of 30-40 sq. 


mi. in urban suburban) Cincinnati. 


These data were collected with the primary 
objective of examining the correlation be 
tween domestic air contamination and 
human health,’* but further analysis seemed 
important for several reasons: 

1 No 


the level of pollution within buildings in different 


systematic comparison of variations in 
areas of a large city has previously been made 


2. The topography of Cincinnati is more com- 
American cities. 


hills 


cumulation of pollutants, and also permit interesting 


plicated than im many The deep 


valleys and steeply sloping favor the ac- 


differences of pollution between closely adjacent 


areas of the city. In particular, the densely popu- 
lated urban area is fairly clearly separated from 
the industrial area by a belt of hills. 

3. Detailed daily observations relating to mete- 
orological variables in the city are available from 
a network of 3 main and 10° subsidiary recording 
stations of the UU. S. Department of 
Weather Bureau 


Commerce 
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The purpose of this report is therefore 
to study the patterns of domestic air con- 
tamination in a large modern city, with 
particular reference to the effects of topo- 
graphic and meteorological factors. 


Sampling Methods 


The hourly concentrations of suspended 
particulate matter were estimated by means 
of filter-strip smoke samplers. Some of the 
problems encountered with use of such 
equipment in domestic premises have been 
discussed in a previous paper.4 Sixty dif- 
ferent domestic sampling stations and four 
outside stations were maintained in different 
areas of the city. The level of contamina- 
tion at each site has been expressed in 
terms of the optical density of the filter- 
strip deposit (COTE units/1000 linear ft.). 
The validity of comparisons between dif- 
ferent: sampling stations is dependent to 
some extent on a uniformity in the physical 
properties of the deposits, particularly color 
and size. To naked-eye examination, the 
color of most deposits was black, but in a 
few homes where the patients were heavy 
smokers, the spots showed a yellow  dis- 
coloration, A more precise comparison of 
deposits from five homes was carried out 
by Beckmann spectrophotometer (lig. 1). 
Although differing considerably in’ optical 
density, four of the deposits that were black 
in appearance gave light absorption curves 
of very similar shape. The fifth spot had a 
typical yellowish appearance, and gave a 
rather different light-absorption curve. As 
noted in the previous report, the difficulty 
can be resolved by use of an appropriate 
red filter. However, the natural character- 


istics of the densitometer system (which 
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704 
3 Fig. F Spectropho- 
tometric comparison of 
a four “black” and one 
7 3 =6“yellowish” filter-strip de- 
3 posits. The emission of 
so{ the light source and sen- 
é 3 sitivity ol the photo-cell 
s at different wavelengths 
4 2 = are also shown 
4072 
304° 6 
emission 
300 350 400 650 700 


responds largely to light in the wavelength 
range 600-750 my) make this refinement 
unnecessary except in the homes of very 
heavy smokers. Since present evidence sug 
gests the optical density of the deposits is 
a function of light absorption rather than 
light scattering, differences in mean particle 


probably not of great significance. Large 
particles might conceivably make a smaller 
relative contribution to optical density by 
increasing deviations from Beer's law, but 
spectrophotometric comparison of deposits 
from a double-wound filter-strip (lig. 2) 
showed a very similar light-absorption curve 


size at different) sampling stations are for the two. stages, although presumably 
™ 
80- 
Stage 1 
Deposit 
70+ 
§ 60-4 Stage 2 
Deposit 
3 
” 
c 
2 
507 
40 
30-4 
Wavelength my 
300 350 400 450 500 550 600 650 700 750 
Fig. 2.—Spectrophotometric comparison of first and second stage deposits from double 


wound filter strip. 
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Fig. 3—Kelef map 
of Cincinnati area. Each 
contour line represents 
100 ft. The river bed is 
a litthe under 500 ft. in 
elevation, and the top of 
the plateau is around 800 
It 


the first stage contained most of the larger 
particles. 

The “sootfall” was assessed rather simply 
by means of 20 open jars containing a mix- 
ture of water and glycerin. These were 
placed on the roofs of suitable buildings in 
Parker has 


recently emphasized that this type of tech- 


different areas of the city. 


nique may give somewhat higher values for 
the total sootfall than the more complicated 
United 
Results have been expressed in 


collecting apparatus used in the 
Kingdom. 
tons of total sootfall per square mile per 
month. 


Geography and Topography of the 
Cincinnati Area 
The general topography of the area ts 
well shown by the relief model illustrated 
Cincinnati situated on the 
the 


in Figure 3. 
northern bank of the Ohio River at 
place of entry of several substantial tribu 
taries--the Licking River, from NKentue! 

to the south; the Litthe Miami from se 
northeast, and the Mill Creek from the 
north, The main land mass in this «rea ts 
a rolling fertile plateau, 700-800 ft. above 
sea level, but each of the above meers has 


carved for itself a valley s00 more 
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in depth. The valleys all have quite steep 
sides, and it may be noted that at the 
eastern and western ends of the map the 
Ohio Valley is quite narrow. However, on 
the north bank of the Ohio River at Cin- 
cinnati there is a flat, low-lying area up to 
2 mi, in width, known locally as “the basin.” 

The Cincinnati area geographically in 
cludes the Kentucky towns of Covington 
and Newport, and the total population is a 
little over 1,000,000. 
dustrial property covers most of the terri 


Residential in 
tory shown in Figure 3, extending in an are 
for about 10 mi. northward, and for rather 
The 


“basin” is the oldest and most densely pop 


less distance to the south of the river. 


ulated part of the city, and in this section 
the characteristic German architecture (tall, 
thin houses, closely packed with narrow 
alleys) gives a population density that is 
above the average for American cities of 
size, 


«rable Elsewhere the city, 


and 


lots are of average dimensions, 
the more modern property is typical of any 
soft 
and 
domestic heating Is largely by gas or oil 


large American community, The use of 
coal is prohibited by city ordinance, 


furnaces, 
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Although there is one iron and_ steel 
works in Newport, the Cincinnati area is 
mainly devoted to light industries. There 
are almost no factories in the “basin,” and 
most industrial premises are concentrated 
in the Mill Creek Valley, on the western 
and northern outskirts of the city. The main 
railroad through — the 
Mill Creek section, with the terminus at the 


routes also pass 
northwest corner of the “basin.” The pro 
portion of Diesel locomotives is increasing 
annually, but some 25¢¢ of locomotives are 
still coal-fired. 

From the standpoint of air hygiene, three 
fairly clearly defined types of residence 
may thus be distinguished m= Cineimnatt: 
(1) the densely populated urban area, rep 
(2) 
homes bordering on the Mill Creek, where 


resented by homes in the “basin” ; 


contamination arises mainly from railroad 
(3) 
plateau, which is the more favored residen 


and industrial sources : homes on the 


tial section of the city. 


Distribution of Suspended 
Particulate Matter 


Data relating to the distribution ot 
suspended particulate matter have been dis 
played on special three-dimensional projec 
tions of the 


peri vd 


Cincinnati area. During the 


winter and December, 


1955), with the prevailing wind from the 


( January 


south or southwest, the level of pollution im 
different parts of the city showed a sur 


prising degree of umiformity (Pig. 4) 
Higher values were noted at the northwest 
corner of the “basin,” but many of the 


homes in other parts of the “basin” yielded 


al 20 
“| 
1. 
(Land over 700 teet 
Ig 
| 
| 1438 
| 
| Miles From Fountain S e 
Hi 42 8 
6 4 
3 ~ 
“4 
ra all 
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4 
Fig. 4.—Three-dimensional map showing distribution of suspended particulate matter in 
Cincinnati during January and December, 1955 
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COH units /1000 linear ft. 


Average Suspended 
Particulate Matter 


rom Fountain Square 
3 
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C] Land over 700 feet 


NI. 


Miles From Fountain Squore 


Dense Housing 


Fig. 5—The effect of wind direction on 
Comparison of data for February and March, 


the 
It may also be noted that there 
was a close similarity between domestic 
the 


no higher readings than those on 


plateau. 
values recorded from 


values and ex- 


ternal sampling stations. 

The possible effect of wind direction may 
data for 
Kebruary and March, 1955 (Pig. 5). The 
prevailing 


be examined by comparing 


winds during Vebruary were 
from the south, while during March they 
the 


temperature was 9 degrees higher during 


were from west. The average daily 
March (45 T° as against 36 I°), and a re- 
duced usage of heating appliances is largely 
responsible for the over-all decrease of pol- 
lution that was observed, particularly in the 
the 


the “basin,” the decrease 


residential 
half of 
of contamination during March was smaller, 


higher-lying areas. In 


Western 
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distribution of suspended particulate matter 
1955. 


and at one sampling station (No, 131) a 
considerable increase was observed. Two 
other stations, bordering closely the 
eastern side of the Mill Creek (Nos. 116 
and 123) showed little change in the level 
of pollution from February to March. This 
is partly because seasonal changes in pollu- 
tion are smaller in an industrial area, but 
it is probably also true that the westerly 
winds carried an increased amount of the 
pollutants from the industrial premises to 
these homes during March. 

Further evidence on the magnitude of 
seasonal variations in suspended parciculate 
matter may be obtained by comparing data 
for January and April, 1955 (Vig. 6). 
During both months the prevailing winds 
were from the southwest, but in January 
the average daily temperature was 31 PF, 
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6.—Seasonal 
of data for January and April, 1955 


while during April it had risen to 60°F. 
The level of pollution was reduced at almost 
all sampling stations during April, but the 
change was greatest in the “basin” (around 
50% ), 
areas (around 30). At the two. stations 
bordering Mill Creek (116 and 123) there 
little 


months, emphasizing that contaminants at 


and less in the better” residential 


was difference between the two 
these stations were derived mainly from 
nonscasonal sources, This is further empha 
sized in igure 7, where records obtained 


from a number of sampling stations 
throughout the year 1955 are compared. At 
the outdoor suburban station 1/7, overlook 
ing the Mill Creek Valley, there was com 
paratively little seasonal change, but in the 
central (“basin”) area winter values were 


two to three times the summer level. 


Shephard 


variations in distribution 


of suspended particulate matter, Comparison 
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hig. 7.—Average monthly concentrations «ot 


suspended particulate matter at a number of indoor 
and outdoor sampling stations during the vear 1955 
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Fig. 8—Distribution of sootfall in Cincinnati area. 


December, 1956. 


Distribution of Sootfall 


The sootfall values should theoretically 
indicate the distribution of larger particles. 
These arise mainly from similar sources of 
particulate 
matter, and it is therefore of some interest 


pollution to the suspended 
to analyze the sootfall measurements in the 
same way as the filter-strip deposits. 

The most striking feature of the soot- 
fall readings was the wide variation be- 
tween different points in the city (lig. 8). 
However, the highest values were again 
observed in the western part of the “basin.” 
Seasonal differences were very marked in 
the “basin,” but at two stations bordering 
on the Mill Creek Valley (9 and 16) higher 
values were actually observed during June 
than during December. 

The effect of wind direction may be il- 
lustrated by comparing data for January, 


1956 (prevailing wind northerly) and 
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Comparison of data for June and 


lebruary, 1956 (prevailing wind south- 
westerly). In most parts of the town the 
sootfall was not greatly affected (lig. 9), 
but the situation bordering the industrial 
section of the Mill Creek was quite in- 
structive. Stations 9, 10, and 11 (to the 
south) reported high values in January, 
while stations 12, 13, and 14 (to the north- 
west) reported high values in February. 
The relative sootfall for June, 1955, and 
June, 1956, is compared in Figure 10. The 
prevailing wind was from the south during 
both months. Values for most parts of the 
town showed little change, but there was a 
dramatic improvement at two stations (6 
and 13), both bordering on the railroad. 
This change is probably attributable to 
of the Norfolk and Western 
route to Diesel operation during the year, 


conversion 


and stricter supervision of stoking in com- 
panies still operating steam locomotives. 
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Fig. 9—Effect of wind direction on 


January and February, 1956 


The City Smoke Control Bureau reported 
only 20 known violations of city ordinances 
by steam locomotives during 1956, com 
pared with 33 in the preceding year. 

The total seasonal pattern of sootfall dif- 
fered quite markedly from the curves for 
suspended particulate matter that most 
sampling stations showed a peak reading 
during March (Fig. 11). This may readily 
be correlated with the high-dust velocities 
encountered at this time of the year, and it 
that the 
measuring dust blown from the ground as 
well 


suggests sootfall stations are 


as particulate contaminants derived 
primarily from human sources. 


Comment 


A number of previous air-pollution sur- 


veys (for instance the Windsor-Detroit 


Shephard 


distribution of 


sootfall. Comparison of data for 


Study") have started from the hypothesis 
that it is possible to divide a large urban 
community into tracts according to the level 
of atmospheric contamination encountered 
in each section of that community. Some ot 
the fallacies underlying this approach are 
clearly evidenced by the present study, at 
least so far as particulate matter is con 
cerned: 

1. Even in an area popularly considered to be 
polluted, such as the “basin,” two- and threefold 
in the 
tamination 


level of 
the 
of a few hundred yards, particularly when some 


monthly 
encountered 


changes average con 


may be within space 
of the homes under investigation le close to an 
important source of pollution such as the railroad 
depot at the northwestern corner of the “basin.” 

2. The situation may change significantly over 
the course of a few months’ survey, as illustrated 
by the the 
the 


dramatic 
the 


improvement at northwest 


corner of following introduction 


“basin” 
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_Fig. 10.—Change in sootfall over course of one year. Comparison of data for June, 
1955, and June, 1956. 
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suburban sampling station in relation to peak wind 


velocity during years 1955 and 1956. 
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of Diesel locomotives by the Norfolk and Western 
Railroad. 

3. The relative intensity of pollution in different 
areas is not constant throughout the year. In an 
industrial area such as the Mill Creek Valley, the 
output of pollutants is relatively constant, but in 
a densely populated urban area such as the “basin” 
contaminants are produced 
winter months. 

4. The relative intensity of pollution at different 
sampling stations is influenced by wind direction, 
even if averaged over periods as long as a month. 
Areas that normally have a low level of pollution 


largely during the 


may show quite high readings if the direction of 
the prevailing wind changes, as during January, 
1956. 

5. The episodes which are likely to have a 
particularly marked effect on human health are 
associated with periods of thermal inversion. In a 
city with as complicated a topography as Cincinnati, 
it is possible for some of the homes at higher 
elevations to be above the inversion layer, and thus 
escape the periods of peak pollution. However, 
whether these homes escape or not will depend on 
the exact altitude to which the inversion occurs. 

In a second type of survey ©* the con- 
centration of pollutants has been measured, 
but observations have been obtained from 
only a limited number of externally placed 
sampling stations. This approach also in- 
volves several serious difficulties: 

1. As noted in a previous report,’ if the patient 
habitually keeps his windows closed, the domestic 
concentration bears little relation to that in’ the 
external environment, and peak concentrations may 
be only 40% of those recorded from outside air. 

2. Large gradients of pollution can occur over 
short distances. These gradients vary with wind 
direction and characteristics of 
Thus little 
environment can be 


inversion layer. 


information concerning patient’s 


obtained by measurements 


made even a few hundred These 


strictures apply even to monthly average values, 
but obviously are 


vards away 


more important where it is 
necessary to know daily or hourly concentrations, 
as in calculating the lag period between an increase 
Thus 
during an inversion episode in October, 1956, a 
peak of pollution was reached in the “basin” three 
to four before the 


of pollution and the onset of symptoms. 


days concentrations the 


higher-lving residential areas was significantly in 
creased 

In the face of such variations of environ 
ment within a large city, it 1s difficult to 
envisage a satisfactory survey relating the 
concentration of pollutants to the health of 
free-living patients, and there would seem 


Shephard 


much to commend the approach adopted by 
my colleagues and me, namely the study of 
patients confined to their homes and_ the 
accurate 


recording of the environment 


within each home.! 

It is finally of some interest to compare 
the relative distribution of sootfall and sus- 
pended particulate matter. It has already 
been noted that the sootfall figures can be 
affected by wind-blown dust. However, this 
apparently is only important when the gust 
speed passes a certain critical velocity, un- 
doubtedly influenced also by the nature of 
the terrain and the amount of recent precip! 
tation. On the whole, the sootfall seems to 
and the 
values decrease sharply the 


reflect urban air contamination, 
report ed 
periphery of the city is approached. Local 
gradients of suspended particulate matter 
can be as large as those observed for soot 
fall, particularly if measurements are made 
in the immediate vicinity of an important 
source of pollution, but on the whole sus 
pended particulate matter is more uniformly 
distributed and extends over a wider area 
of the city. This could be due to a more 
uniform production of small particulate 
matter, but seems related mainly to the 
lower settling velocity which permits the 
particles uniform 


to spread nm oa more 


blanket over the city. 


Summary 


Hourly records of suspended particulate 


matter have been obtained for periods ot 
four to eight months from some 69 homes 
in the city of Cinemnati. Large differences 
in’ domestic concentrations were demon 
strated over short distances within the city, 
depending on the habits of the occupants 
with respect to opening of windows, the 
relationship of the home to important 
sources of pollution, the wind direction, and 
the characteristics of the thermal inversions 
when these occurred. The importance of 
these findings in relation to air-hygiene sur 
veys is discussed. 

Soot fall influenced by 


wind-blown dust, particularly at 


figures can be 
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when the gust velocities are high, but do 
give some index of urban air pollution. 
Owing to the higher settling velocity, less 
of the sootfall than of the suspended par- 


ticulate matter is carried to the periphery 
of the city. 


Several members of the Department aided 
collection and analysis of suspended 
particulate The City Smoke Control 
Bureau supplied figures relating to sootfall; the 
U.S. Department of Commerce, Weather Bureau, 


the meteorological data. 


in the 
records. 


Ministry of Supply C. D. E. E., Porton Down, 
near Salisbury, Wilts, England. 
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Abstracts from Current Literature 


General 


Recorpep Grour AupIOMETER TEST COMPARISONS AT THE 1956 SOUTHERN CALIFORNIA 

Exposition. J. C. Wepster and P. O. THompson, |. Acoust. Soc. America 29:895-899 
(Aug.) 1957. 

Recorded series of 400 cps absolute threshold tests were administered over earphones to 
1919 persons in groups of 8 or less. The results suggest that: (1) test-retest liability 1s 
increased by increasing the number of attenuation steps within a given hearing loss range; 
(2) use of fewer and larger tests tends to make hearing loss scores larger; (3) warble 
tones are interchangeable with pure test tones as test stimuli; and (4) left ears tend to 
show greater hearing loss. The results of this survey as a function of age agree reasonably 
well with results of other recorded-test hearing surveys, but not so well with survey results 
obtained with clinical audiometers 


MASKING oF SpeecH BY Notse At Sounp Levers: Pottack and J. M. Piekerr, 
J. Acoust. Soc. America 30:127-130 (Feb.) 1958 

Limirs or Direcr SprecH COMMUNICATION IN Norse. |. M. Prexerr, |. Acoust. Soe. 
America 30:278-281 (April) 1958. 

SpeecH INTELLIGIBILITY AT Notse Levets: Errecr or Snuort-Term Exposure, | 
Potiack, J. Acoust. Soc. America 30:282-285 (April) 1958 

ON THE Errecr oF PRACTICE AND MOTIVATION ON THE THRESHOLD OF AUDIBILITY. |. ZWISLOCKI, 

Martz, A. S. FetpMan, and H. Rupin, J. Acoust. Soe. America 30:254-262 (April) 

1958. 

The thresholds of audibility for 100 and 1,000 cps have been measured on five groups 
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of originally naive listeners by various experimental techniques. All the experiments showed 
improvement of the threshold with practice. The improvement was greater at 100 cps than 
at 1,000 cps. Pretraining at 1,000 eps did not affect the threshold change at 100 eps. The 
improvement«of the threshold) with practice was enhanced considerably by reward and 


feedback 
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INSTRUMENTS FoR USe IN) OccuPATIONAL HIYGIEN! ( N. Davies, |. Se. Instruments 

34 ::425-435 (Nov.) 1957. 

Kight papers were read at the Conference reported in this article. The subject-matter 
included the planning of sampling programmes for maimtaining a healthy working environment 
in industry and the assessment of incompletely defined atmospheric pollution from observations 
on human subjects. Instrumentation for safety in mining was described with special reference 
to gas and dust explosions, pneumoconiosis and non-destructive testing. Details were given 
of the technical precautions needed when taking chest x-ray for the clinical assessment of 
pneumoconiosis, 

The assessment of samples of toxie vapors, secured with a simple hand pump, was 
covered in a paper which surveyed recent improvements in absorption methods; the more 
complex apparatus required for absorption spectrophotometry over a wide range of wave 
lengths was also reviewed. Safety in the presence of atomic radiations was considered in 
two papers, one dealing with instruments for measuring and monitoring radiation and the 
other with imstruments used to aid clinical diagnosis of the consequences of human exposure 
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DerMAL CLEANSING AGENTS FoR IN INDUSTRY. K. Fisuer, |. Binovec, S. FrKer, 
and M. ZAHRADNIK, J. Hyg. Epidermiol. Microbiol. & Immunol. 1:172-178, 1957. 


Many substances which heavily contaminate the skin during work are not easily removed 
by soap and water—for example, tar, paints, and dirty lubricating oil 

Samples of substances known in practice to be difficult to remove from the skin were 
collected in industry and specific cleansing agents were developed in’ the laboratory. The 


tests to which some of these were subjected during laboratory and field trials are deseribed 
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The health of the skin was assessed before and after cleansing in the laboratory trials on 
the following values, the pH, wetting ability to water, the lipid content of the skin-surface, 
the water-content, amount of extract from the skin-surface, its iodine number, the content 
of fatty acids and of cholesterol. The cleansing effect of the agent was ascertained by a 
thorough examination of the skin, by the method of adhesive preparations, or fluorometrically 
where the soils were fluoroescent. Details are included as to which signs to evaluate when 
examining the skin. 

The results of the trials are summarized in tables and indicate how far superior these 
laboratory devised cleansers are compared to soap and water. 

Unfortunately, however, there is no indication given whatever as to their composition. 

Buti. Hye. 


Physiology and Nutrition 
VENTILATION OF IMPERMEABLE CLOTHING: THE EFFECTIVENESS OF THE AMBIENT ATMOSPHERE 

IN VENTILATING COVERALLS WorN IN Hor AND Humip Conpitions. G. S. Curistir, 

J. P. Grierson, W. G. Jowerr, and A. S. Wricut, Brit. J. Indust. Med. 14:258-265 

(Oct.) 1957. 

Kor the ,handling of highly concentrated liquids used as oxidants in guided weapons or 
for protection against highly toxic gases and liquids the Services require a completely 
impermeable overall which can be worn for periods of up to 2 hours. Such an overall 
must be ventilated, The authors describe experiments in which healthy young men wore 
impermeable clothing and performed standard work under controlled temperate, warm, 
hot-moist, and hot-dry conditions. In all tests control subjects who wore only cotton singlets 
and drawers with boots and socks were used. 

The impermeable suits were ventilated with ambient air at rates of 5, 10, or 15 cubic feet 
per minute, the air being distributed to 6 points within a suit. 

In no case was the supply of ventilating air enough to maintain thermal equilibrium, 
nor was the degree of comfort afforded equal to that of the controls. The physiological 
observations included the measurement of rectal temperature, rate of sweating, and_ pulse 
rate. It was coneluded that no one of these was an adequate index of physiological strain 
under all conditions, and a composite index was therefore calculated. 

The index adopted was the sum of (a) the change in rectal temperature during the 
experiment (degrees F.); (b) the weight of sweat lost (lb.); and (c) the final pulse 
rate in beats per second. 

The results show that for each increase of 1° F. in the effective temperature an increase 
of 2 cubic feet per minute in the ventilation rate is required to maintain this physiological 
index at a steady level, This relation seems to hold over a wide range. On the other 
hand, with a given ventilation rate, the effect on the physiological index of increasing the 
effective temperature becomes greater at the higher temperatures. 

A table is given showing the maximum dry-bulb and wet-bulb temperatures which 
are considered to be acceptable with various ventilation rates under the conditions of 
the experiments. 

SepForD, Buty. Hye 


SIMULTANEOUS SPIROMETRY AND BiLoop-GAs ANALYSIS CARRIED OUT ON SILICoTIC SuByECTS 
PERFORMING Work. H. Varentin, G. Worru, L. GastHaus, W. LuNHING, and 
Kk. Werner, Arch. Gewerbepath. u. Gewerbehyg. 16:86-101, 1957 
Persons suffering from a moderate degree of silicosis do not) normally experience 
respiratory insufficiency when resting, though it is observed during the performance of 
moderate work. These experiments were carried out to study the diagnostic value of 
assessments of respiratory insufficiency during work at rates between 10 and 22 m.kgm./sec 
upon 14 patients aged 32 to 60 years and suffering from grade IT silicosis. 

The assessments were made by 2 procedures, spirometry with oxygen analysis and blood 
gas analysis to determine the oxygen saturation of the arterial blood. 

Oxygen uptake, determined spirometrically, is dependent on the arteriovenous oxygen 
difference and the heart minute volume. Arterial oxygen under-saturation can serve as a 
qualitative index of impairment of lung function, though the precise relationship is obscure 
because of a response in the circulatory mechanism. Even healthy subjects under moderately 
heavy load may show slight arterial oxygen under-saturation, 
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A definite oxygen lack during the performance of moderate work is, in the absence of 
other causes, an early sign of silicosis. This impaired lung function, with its consequence 
on gas exchange, can be reliably estimated from either oxygen uptake or arterial under- 
saturation. 

Buti. Hye. 


Toxic PARKINSONISM WITH THE QUARELLI SYNDROME AND CARDIOVASCULAR DAMAGE AFTER 
Curonic Carson DisutpHipe Porsontnc. H. J. 


West, Arch. Gewerbepath. u. Gew- 
erbehyg. 16:542-552, 1957. 


Parkinson first described the condition named after him in 1817, since when a number 
of types of symptomatic Parkinsonism have been differentiated. A type which is relatively 
uncommon has been observed in poisonings by carbon monoxide, manganese, lead, mercury, 
barbituric acid or carbon disulphide. This toxic Parkinsonism is carbon disulphide poisoning 
is the result of the encephalotropic action of CS» and the resulting changes which are 
manifest in the brain, particularly in the region of the pallidum and corpus striatum, were 
first observed and described by Quarelli (strio-pallidare Syndrom). This paper describes 
some of the published works on this toxic Parkinsonism and gives a full account of a case 
due to chronic CSa poisoning which was observed by the author. In this case there were 
clear signs of cardio-vascular damage in addition to the cerebral changes. The patient, a 
man aged 49 years, had been employed as a painter of porcelain during 1926-36. In this 
time he was exposed to lead and in 1936 suffered from definite lead poisoning. It was rec 
ommended that he should change his job and from 1936 to 1945 he was employed mostly 
as a casual labourer. From 1945 onwards he worked on the furnaces and retorts in a factory 
where carbon disulphide was produced. Usually he wore a protective mask or filter but in 
1954 he began to feel unwell. His symptoms were general weakness, shortness of breath, 
frequent sweating and then he noticed increasing tremor of the limbs, shaking of the head 
and staggering to right or left as he walked. The power of concentration lessened and he 
had sudden attacks of restlessness, uncertainty and fear. He did not himself consult a doctor 
so that it was not till July 1955 that his condition was discovered at a routine medical ex- 
amination, 

There is a full account of the extensive clinical examinations which were carried out. 
Treatment of various kinds was ineffective in preventing gross deterioration of the patient's 
state, apart from a temporary good effect attributed to Artane, a synthetic spasmolytic 
agent. The case is reported as an important though rare example of neurotropic and the 
“vasculotropic” manifestations of CS» poisoning 

Bui. Hye 
SIOLOGICAL TESTS OF THE HAZARDS OF INDUSTRIAL Dusts: Score or PRacricat 

Vatue, A. and A. Cotter, Arch. mal. profess. 18:357-360) (luly-Aug.) 1957 

The methods of intraperitoneal and intratracheal injection of dusts into rats are brietly 
described. Dusts so tested must be in the respirable size range. Qualitative differences in 
the reaction of connective tissue to various dusts can be recognized by either method and 
rough quantitative differences in tissue reaction can be estimated histologically. Chemical 
estimations of the collagen produced by fibrogenic dusts provide a possible quantitative 
method. The results of these tests must not, however, be directly extrapolated to man but 
they do help us to assess the hazard of an industrial dust 

Buti. Hye 
ALUMINIZED CLOTHING AS A WorKING Suit In Hor ENvikoNMENT. Hl. NAGATA, S. YONEDA, 

I. Kopowakt, and M. Yamapa, J. Sc. Labour 34:69-78 (Feb.) 1958 (Japanese) 

Heat tolerance studies were conducted on five seated unacclimatized subjects during a 
60-minute exposure in an environment of about 50°C (122° F), The purpose was to study 


the effect of aluminized clothing in comparison with ordinary cotton suits. In the case 


of individuals wearing aluminized clothing it was found, (1) that the air temperature 


inside the clothing and the surface temperature of the clothing were extremely low; (2) 
the sweat loss during exposure was far less, and less change was observed in other 
physiological conditions such as sublingual temperature, heart rate and the physical chara 
ter and composition of the blood, 
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Occupational Diseases and Hazards 


Tut Long-Term Errecrs or Exvosurk to Nitrous Fumes, Marcaret R. BrcKLAKe, 
H. I. Gotpman, A. R. Bosman, and C. C. Freep, Am. Rev, Tuberc, 76:398-409, (Sept.) 
1957, 

This is a long-term study of 7 patients who recovered from acute pulmonary edema 
following exposure to nitrous fumes, The study extended to periods up to 64 months. 
Objective tests were applied to determine the pattern and degree of any residual disturbance 
of lung funetion. 

Of the 7 patients studied 6 were gold-miners in South Africa, where the study was 
carried out; 5 miners had been exposed to nitrous fumes following a blasting operation 
underground in which ammonium dynamite had been used, and 1 miner inhaled fumes from 
the interaction of nitric acid and wood in a uranium plant; the remaining patient had 
inhaled the toxic fumes, of which the exact composition and concentration were not known, 
while cleaning a mixing vat in a dynamite factory. The ages of the men were from 20 to 49 
years; duration of exposure to the fumes was between 5 and 75 minutes in 6 cases and was 
unknown in the case of one of the miners. The latent periods before pulmonary edema 
developed were from 3 to 27 hours, 

During the acute phase all the patients were desperately ill, irrespective of time of 
exposure and length of latent period. In the first case the patient was treated with atropine, 
oxygen and antimicrobials without avail until corticotropin therapy was instituted when 
improvement was so successful that the subsequent cases were given this treatment. 

Lung function tests were carried out after recovery from the acute illness. Spirometric 
measurements were made of vital capacity, expiratory reserve volume, and maximal breathing 
capacity; functional residual capacity was measured and effort tests, oximetry, and studies 
on the mechanics of breathing were carried out by methods which are described. The 
results are summarized in tables. Or the 7 patients only 2 considered that their capacity for 
effort was unaffected by the accident. In one of these functional tests returned to normal 
after 32 months; and in the other patient after 37 months except for increased non-elastic 
resistance. In the 5 patients who complained of impaired capacity expiratory resistance 
values were high and maximal breathing capacity was reduced, and in 2 of these patients 
residual volume was increased, suggesting over-inflation of the lungs at rest. Chest radiographs 
of 2 patients, illustrated, showed extensive opacities over both lung fields 24 hours after 
the aceident, and clearing rapidly and completely. There was no evidence of pneumoconiosis. 
The changes in the test values were those commonly associated with emphysema or 
bronchospasm, but neither of these conditions was thought to be present. A possible 
explanation seemed to be that the patients had some degree of narrowing of the bronchi 
and bronchioles due to healing of various degrees of bronchiolitis obliterans following 
exposure to nitrous fumes. 


Mippieton, Buy. Hye. 


PARATHION Resipues AS A Cause or Porsontnc IN Crop Workers. G, E. Quinpy, J. A 

M. A. 166:740-746 (Feb. 15) 1958. 

The application of parathion as a pesticidal spray in fields and orchards leaves a residue 
that declines rapidly on most crops for the first few days and more gradually during a 
period of weeks. Persons not actually engaged in spraying but working among trees and 
vines thereafter run a risk of poisoning that depends on a number of factors. Eleven 
episodes of poisoning from contact with parathion residues, involving more than 70 persons, 
have been analyzed. The crops involved were pears, apples, grapes, citrus fruits, and hops 
The workers were engaged in picking, thinning, cultivating, and irrigating. Absorption 
apparently was by the dermal rather than the respiratory route. It was favored alike by 
the removal of protective clothing and by the persistent wearing of contaminated clothing. 
Certain weather conditions may have increased the likelihood of contamination. One episode 
involving 16 cases occurred 33 days after the spraying. Regulations intended to minimize 
the hazards of using parathion need to be reviewed with respect to the poisonings that have 
occurred from the persistence of toxic residues. 


Inpust. HyG. Dicesr 
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Farmer's Lunc: An Acute GRANULOMATOUS INTERSTITIAL PNEUMONITIS OCCURRING IN 


AGRICULTURAL Workers, Heten A. Dickie and |. RANKIN, J. A. M. A. 167:1069-1076 
(June 28) 1958. 


Farmer’s lung is a potentially serious and crippling disease that results from handling 
a variety of dusty, moldy organic materials, The symptoms are shortness of breath, cough, 
fever, chills, weight loss, and hemoptysis. This condition differs from silo filler’s disease 
in both causation and symptoms. The roentgenographic findings are those of interstitial 
pneumonitis. Biospy of the lung reveals a granulomatous interstitial pneumonitis with 
epithelioid and giant cells. This report is based on 39 cases. Lung biopsies were done in 
8 and 2 cases are described in detail, Repeated exposure was followed by recurrence. No 
causative organism was found. A given exposure induced the disease in some persons 
while leaving others unaffected, Individual hypersensitivity to molds or to their products 
seemed to be a decisive factor. Antibiotic therapy is not primarily indicated. The essential 
treatment is for the patient to avoid repetition of the exposure. 

Inpust. Hye. Dicest. 
Exposure Communities Near Jer Atk Bases. A. C. Prerrasanta and K. N, 

STEVENS, Noise Control 4:29-36 (March) 1958. 

The objective of the authors in the present paper is four-fold: (1) to devise methods for 
describing the fluctuating noise to which the community is exposed; (2) to outline procedures 
for computing the noise exposure directly from a knowledge of pertinent air-hase operations 
with the aid of noise contours; (3) to indicate certain empirical relations that seem to exist 
between the computed noise exposure and the community reaction; and (4) to illustrate how 
the information in (1), (2), and (3) may be applied to certain practical problems involving 
the reaction of communities to air-base noise 

Inpust. Hye. Dicest 


Some Leap Hazarps in THE Rattway TNpustry. A, H. Jones, Tr. A. Indust. M. Officers 
7:74-77 (July) 1957, 


An investigation was carried out of some lead problems peculiar to the railway industry. 

In a brass foundry an alloy of bronze with 27% of lead was being poured from a 
crucible into moulds at a temperature of 1,100°C. The lead concentrations in air in the 
operator’s breathing zone were shown to rise to as much as 48 mgm. per cu. m. at least 
for a short time, 

2 different tinning processes involved coating brass or copper with mixtures of tine and 
lead, usually with the aid of a flux to act as a cleansing and fusing agent. In one instance 
a tinning process with zinc ammonium chloride as a flux was followed by white metalling. 
The hazard was thought to arise from lead chloride fume and the concentration over the 
tinning pot was found to be 1.02 mgm. per cu. m. In the other instance cable ends were 
tinned in a pot of molten tinman’s solder (half-and-half by weight of lead and tin) with 
a zinc chloride flux. A lot of visible fume was produced, mainly zine chloride but con- 
taminated with lead. On one occasion the lead in air concentration over the tinning pot 
was 1.8 mgm. per cu. m. 

No clinical or haematological evidence of plumbism was discovered in the persons em- 
ployed on these processes; the urinary content of lead was not estimated. Adequate exhaust 
ventilation systems have been installed on all the procesess. 


SuLL. Hye. 


CoALWoRKERS’ PNEUMOCONIOSIS IN New Zeacanp, F. A. De Hamer, New Zealand M. J. 

56 :550-567 (Oct.) 1957. 

The first part of this paper is a general discussion of mine dusts and the diseases they 
may give rise to. In New Zealand quartz mining was carried on until 1951-52, when the 
mines closed, but many of the men who worked in those mines no doubt are still affected by 
silicosis, There are coal-mines also, of the bituminous type, and these employ some 4,500 
men. The problem was to decide if the dust in these coal-mines was noxious 

Evidence was sought in various ways. Of 202 miners receiving benefit on account of 
pneumoconiosis 180 had worked in quartz mines, and of the remainder, who had worked in 
coal, only 1 can be considered to have definitely acquired the disease from New Zealand 
mines only. A mass miniature radiographic survey of miners revealed 20 with pneumoconiosis, 
of whom & had progressive massive fibrosis (PME). These included miners who had ceased 
work, but of 2,272 active miners 10 were found to have pneumoconiosis, and 4 had PMF 
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26 radiographs of living miners with pneumoconiosis were analyzed, and 14 were considered 
to be of the anthracotic type, the remainder being silicotic, but all gave histories of having 
worked in coal-mines abroad. Hospital records of 8 miners with pneumoconiosis indicated 
that 2 of them, with the anthracotic type of disease, had worked only in New Zealand mines; 
the rest had also worked elsewhere. The results of these careful enquiries, therefore, show only 
3 cases of pneumoconiosis of coal-workers (of anthracotic type) which had certainly been 
acquired in New Zealand coal-mines; but they do show that the condition exists and that 
the New Zealand mines are not free from danger. The incidence of PMF was higher than 
might be expected. 

The author suggests that further surveys should be made to determine the incidence of 
pneumoconiosis and PMF. With the closing of the quartz mines the incidence of silicosis is 
likely to decline, but there are still many persons with this disease, even apart from immigrants. 

Buti. Hye. 
Acuté DIMETHYLSULFATE PorsonING. \W. NEeBELUNG, Arch. Gewerbepath. u. Gewerbehyg. 
15 581-585, 1957. 

Cases of dimethylsulphate poisoning are uncommon because the dangers of this substance 
are realized and the precautions against exposure are usually adequate. Accidents or neglect 
of precautions have resulted in poisonings and in this paper some published reports on these 
are mentioned together with a detailed account of a case which came within the experience 
of the author. A laboratory worker at a pharmaceutical factory was detailed to clean out 
a shed in which about 10 litres of dimethylsulphate had escaped from faulty and broken 
containers. In the course of this work he took off his gas mask as he found it to be a 
hindrance and continued for some hours without adequate protection. The first symptoms of 
were rapidly increasing burning of the eyes with difficulty in) swallowing and 
and then pain in the chest and a feeling of asphyxiation. He took himself to hospital 
rapidly increasing oedema of the glottis developed and later signs of pulmonary 
oedema and pneumonia. There is a full clinical account of the progress of the case and of its 
therapy. The patient after a long illness made a relatively good recovery. In this as in other 
reported cases of dimethylsulphate poisoning there was a long latent period of some hours 
hetween the beginning of exposure and the onset of the symptoms. 


poisoning 
breathing 
where a 


DeLaAFieLp, Hye. 


Srupy or Leap ELIMINATION BY BAL Its Use iN THE DraGNosts oF LEAD POISONING. 
N. Prepa, G. T. Diniscutoru, L. Pitat, ANp C. Ionescu. Arch. mal. profess. 18:145-151 
(March-April) 1957. 

British anti-lewisite (BAL) was given to 4 groups of people: (1) 29 persons with symp- 
toms or signs of lead poisoning, (2) 29 men who were exposed to lead in their work, but 
who were free from symptoms, (3) 2 groups (31 persons) with no excessive lead exposure. 
The lead excretion in the urine was measured in all 4 groups. 

It was found that BAL raised the lead excretion in the first group to between 1-5 and 5-1 
mgm. per litre, while in the second group the mean lead excretion was 0-5 mgm. per litre. In 
the nonlead groups the urinary excretion of lead was never more than 0-2 mgm. per litre. 

It is suggested that the administration of BAL should be used as a basis for the develop- 
ment of a diagnostic test for lead poisoning. 

(Edathamil calcium disodium is a more efficient chelating agent, and in addition is almost 
completely non-toxic. ) 

3ONNELL, BULL. HyG 

PLASMA Proreins AND Siiicosts. B. BARHAD, A. ViLap and F, Dron, Arch. mal. profess. 
18 :511-525 (Sept.-Oct.) 1957. 

The changes in electrophoretic pattern of the plasma proteins of rabbits after serial intra- 
tracheal injection of colloidal silica were studied. The changes were found to consist of 
2 phases. In the first phase the alpha and beta globulins were raised and this was found to 
correlate with the initial inflammatory response of the developing silicotic lesion. During the 
second phase the alpha and beta proteins returned to normal levels but there was an increase 
of gamma globulin. This second phase was seen to correlate with the histiocytic cellular 
response of the silicotic lesion and also with the development of fibrosis. 

One hundred and forty workers at a pit, some healthy and some with confirmed silicosis 
(all were working), were investigated. On the average they had a reduction of plasma albumin 
and a rise of globulin, particularly of beta globulin with a less marked increase of gamma 
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globulin. Workers with and without silicosis showed the same rise of beta globulin. Next, 
a group of silicotic patients were studied—they had been in hospital for a long time and so 
free from exposure to dust for that time. In this group there were some differences. There 
was again a low plasma albumin but there was a marked increase of gamma globulin and 
no increase of beta globulin. 

In another group of cases, consisting of patients who had worked in a ceramic factory, 
all showed a rapid progressive silicosis, depression of albumin was marked, alpha 2 and beta 
globulin were frequently raised and gamma globulins were also increased. Dysproteinemia 
was more marked in the females than in the males for the same clinical grade of silicosis. 


The frequent poor correlation of electrophoretic pattern with clinical and radiological 
grade of silicosis is probably explained by the fact that these do not actually reflect the nature 
of the pathological process. In those persons still exposed to silica dust the rise of beta 
globulin corresponds to the pathological “reactive phase” in experimental rabbits whereas in 
the hospital patients who were removed from dust exposure the rise of gamma globulins is in 
keeping with the “reparative phase.” In patients with severe rapid progressive silicosis the 
rise of alpha, beta and gamma globulins is in keeping with the intensity of the pathological 
reaction. A normal electrophoretic pattern thus indicates either no silicosis or inactive silicosis. 
Dysproteinemia suggests an active silicotic process (other conditions having of course been 
excluded). Both phases of electrophoretic change can be superimposed on each other at 
certain stages in the pathological process. The reduction of plasma albumin indicates the 
intensity of the “reactive process” at the time of examination. Superimposed infection, anoxia, 
cardiac insufficiency, and necrosis of the silicotic lesions can also cause dysproteinemia. The 
plasma protein picture can thus be used as a test of activity and stage of disease and further 
work is proceeding to clarify the relation of plasma proteins to the physiopathology of the 
silicotic process. 


Bui. Hye. 
HYGIENE PropLEMs IN WorK with CENTIMErRE GENERATORS. Z. W. Gorvon, J. Hyg. 
Epidemiol. Microbiol. & Immunol. 1 :472-473, 1957. 

The spread of radar devices has brought into question the biological effects of any of 
the radiation used, upon the operators of the various types of generators, Of these there are 
2 main types, one generating electromagnetic waves of wave-length 9-12 cm., 60% of the energy 
incident upon material surfaces being reflected, and the other of wave-length 3 cm. which is 
reflected about 50%. It is this high reflecting power of matter which largely accounts for the 
use of these wave-lengths. The author as a result of experiments upon rats concludes that 
the body heating is insignificant; this is for small intensity of incident radiation, ¢ 


g. about 
10 mW/cm.’. 


When passing on to a general consideration of the known physiological effects of this 
radiation the author lets his readers know that the ascertained effects are few and that there 
is much need for further research. He points to the effects upon the central nervous system 
in which a heightened irritability, a lengthening of the time for dark adaptation and some 
changes in the olfactory sense have been found, but the list is not a long one. 


In Britain apprehension was felt in some quarters that a condition of sterility could result 
from exposure to radar radiation, but when experiments were carried out to produce a condition 
of sterility in the lower animals they failed; yet curiously enough the heating effect in the tissues 
was considered as proved. This is at variance with the author’s statement, but the positive 
and negative results can probably be explained by the great range of power possible in the 
experimental plants. Here the author is on firm ground in insisting that quantitative measure- 
ments of the incident energy rate are of primary importance in future work. 


SuLL. Hye 
Industrial Toxicology 


ToxicoLocic Srupies ON ORGANIC SULFUR CoMPouNDbs: Acute Toxiciry or Some ALIPHATIC 
AND AroMATIC THIOLS (MeRrCAPTANS). |. FarrcHILD and H. Srokincer, Am. Indust. 
Hyg. A. J. 19:171-189 (June) 1958. 

Toxicity data are reported for 7 aliphatic and 2 aromatic thiols administered intraperitoneally 
and orally to rats in single acute doses, by single, 4-hour inhalation exposures to both rats and 
mice, and by eye instillation in rabbits. In addition, two compounds were administered per- 
cutaneously to rats and rabbits. Compounds tested and listed in order of decreasing toxicity 
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were benzene-, methyl heptane-, alpha-toluene-, ethane-, hexane-, butane-, propane-, 2-methyl- 
2-propane-, and 2-methyl-1-propanethiol. Results for all but the ocular route are given as 
LD50 and LC50 values calculated for various periods up to 15 days post-administration. Thiols 
had the common toxicologic property of being soporific, the degree ranging from mild stupor 
to heavy sedation. Methyl heptanethiol was an exception. Significant amounts of thiols were 
eliminated in the expired air of animals dosed by all but the ocular route. Acute thiol poisoning 
produced a uniform pattern of central depression and respiratory paralysis with death ensuing 
from respiratory failure. Methyl heptane thiol, on the other hand, was typical of well-known 
central nervous system stimulants such as picrotoxin and pentylenetetrazol having an analeptic 
action on the higher central nervous system centers and producing motor, respiratory, and 
vasomotor stimulation in relatively small doses. Splenic enlargement was the only gross patho- 
logic change produced with consistency. Benzenethiol produced injury to the cornea and con- 
junctivae of rabbits and lethal doses of methyl heptane-thiol frequently produced petechiae in 
the lungs. Safety precautions are given for conditions wherein personnel might be exposed 
by accident to the more toxic thiols or their vapors, and measures are suggested for emer- 
gency treatment of thiol intoxication. 
Inpust. Hyco. Dicesr. 

Urinary Arsenic Levers AS AN INDEX OF INDUSTRIAL Exposure. H. H. 


SCHRENK and 
L. Scureipets Jr., Am. Indust. Hyg. A. J. 19:225-228 (June) 1958. 


Urinary arsenic values do not provide a reliable index to industrial exposure, as no definite 
relationship has been shown between urinary arsenic levels and evidence of poisoning. On the 
other hand, urinary arsenic levels in a group of exposed persons may serve to check the efficacy 
of comrol measures and indicate if excessive absorption of arsenic occurs. However, the 
occurrence of a high value in an individual is not evidence of industrial exposure. Such find- 
ings should be checked to ascertain if the excessive absorption is due to industrial exposure or 
to some outside source, particularly from sea food in the diet. The importance of considering 
the diet factor is demonstrated by tables showing urinary 


arsenic levels after eating various 
kinds of sea food. 


Inpust. Hye. Dicesr. 
Errecrs iN MAN OF THE ANTICHOLINESTERASE COMPOUND, SARIN. D. Gros and J. C. Harvey, 

J. Clin. Invest. 37 :350-368, 1958. 

The administration of sarin to normal subjects resulted in muscarine-like, nicotine-like, and 
central nervous system signs and symptoms attributable to the inhibition of cholinesterase 
enzymes in the effector tissues, and resembling those produced by other organic phosphate 
anticholinesterase compounds. Of the compounds studied, sarin had the greatest anticholinesterase 
activity in vitro. It is the most toxic to animals. Very small doses produced pharmacologic 
effects in man. Tetraethylpyrophosphate (TPP), and diisopropylfluorophosphate (DFP), and 
parathion are less potent in this order. Sarin resembled DFP and parathion in being more 
soluble in lipoid than in aqueous medium, and in producing marked central neural effects. It 
resembles DFP in producing irreversible inhibition of cholinesterase enzymes in vitro, and 
probably of plasma and red cell cholinesterase activity in vivo. Oral administration of sarin 
resulted in systemic effects, and perhaps local gastrointestinal actions. Intraarterial injections 
produced local and systemic effects. Conjunctival instillation resulted in local ocular changes. 
The effects of sarin were very prolonged, lasting from several hours after the smallest effective 
doses to several days after doses which produced moderate symptoms. The administration of 
atropine ameliorated the muscarin-like effects of sarin, the central neural effects, but had no 
influence on muscular weakness. There was reduced susceptibility to the action of atropine in 
the presence of symptoms due to sarin. Following depression by sarin, the cholesterolase 
activity of the plasma was restored over a period of 40 days, at a rate comparable to a regen- 
eration of the enzyme by the liver, while that of the red blood cells was restored at the rate 
of 1% per day, suggestive of regeneration of enzyme in newly formed red blood cells. 

Inpust. Dicesr. 
THe NEUTRALIZATION OF Toxiciry IN Virro. J. Marks, Brit. J. Indust. Med. 14:81-4 
(April) 1957. 

The protective effect of a number of organic bases against the toxic action of silica was 
tested in tissue culture by a technique previously described by Marks and Mason (Bull. Hyg. 
32:47, 1957). These organic bases are histamine liberators and since they precipitate heparin 
they might also be expected to precipitate polymerized silicic acid. Compound 48/80 is unusually 
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active in this respect and was therefore of special interest. In this study cell damage was 
assessed quantitatively by estimating the glucose consumption and dehydrogenase activity of 
tissue cultures by their capacity to reduce tetrazolium, Full details of the methods used are 
given. Throughout the experiments silica dust and the organic bases were added to the 
culture medium at the time the cell cultures were set up and the chambers were left undis- 
turbed throughout the period of incubation. 


Of the compounds tested, 48/80 was most effective in neutralizing silica toxicity. Polymyxin 
B and alkylomono-amines, except methylamine, gave a definite but lesser degree of protection ; 
the alkyldiamines gave none. Proteins and histamines were ineffective even in high concentra- 
tions. Other compounds were ineffective but could only be tested in high dilution owing to 
their own toxicity. Compound 48/80 and hexylamine, the most effective of the alkylamines, 
were studied in detail and compared with potassium alum which had been found previously 
to be more protective than alumina or aluminium metal. Compound 48/80 was as effective as 
alum against quartz and vitreous silica but was much more effective than alum against tridymite 
and cristobalite. Hexylamine, like compound 48/80, was more effective against tridymite and 
cristobalite but was less effective than alum against quartz and vitreous silica. There was no 
evidence that 48/80 prevented phagocytosis of silica. 48/80 appeared to act specifically against 
silica as it did not neutralize CaF, mica or felspar dust. The reduction of glucose consumption 
of cell culture was found to be partially or completely averted by alum and 48/80, but again 
48/80 was the more active. Tridymite was found to abolish dehydrogenase activity of cell 
culture when in concentrations of 3.75 to 7.5ug. per 106 cells after three days. 48/80 gave 
complete protection against these doses of tridymite. At a concentration of 10ue. per ml., 48/80 
began to be slightly toxic itself. The author suggests that compounds such as 48/80 might be of 
clinical use if the properties of histamine liberation and antagonism to silica toxicity can be 
separated. (One must look forward to further work on the duration of the protective effect 
and on possible inhibition of progression of established. silicosis. ) 


Buu. Hye 


THE [INTERPRETATION OF Toxicity Tests. J. M. Barnes, Monthly Bull) Ministry of Health 
& Pub. Health Lab. Service (directed by Med. Res. Council) 16:74-79 (May) 1957 
Toxicology includes both the conduct of toxicity tests and the interpretation of these tests 

This paper discusses the type of test that can be carries out and the difficulty of interpreting 

the results obtained, particularly when the aspect under consideration is the exposure of men 

under different circumstances to a particular poison. The first consideration is the toxicity of 

a compound, that is its ability to produce poisoning; information is therefore required about 

its properties—chemical, physical and biological. In order to assess the hazard, which is the 

probability that a substance will cause poisoning, information is required about the ways it is 
to be used and the dose to which an individual person is likely to he exposed 
The first step is to establish the size of the average lethal dose or [1.1050 


From this simple 
experiment the speed of action and duration of the symptoms of poisoning 


can be assessed 
In determining the safe use of a material, information must be obtained about the size of a 
sate dose, i. e. a dose which is less than that required to produce injurious 


effects. This is the 
most difficult aspect of a toxicological problem. 


Experimental findings may give a general indication of the mode of action of a compound 
Species differences and individual hypersensitivity are two factors which cannot be forecase 
Decisions regarding any toxic compound will be influenced when it is known which body 
tissue is mainly damaged. Organo-mercury compounds can cause irreversible damage to the 
central nervous system and hence cause greater anxiety than poisons whose effects are reversed 
by suitable treatment. The development of tests for detecting early damage are extremely 
valuable, but hepatic or renal damage may not be detected until advanced failure of the organs 
has occurred. 


One of the most serious and difficult problems to assess is that of chronic toxicity, A poison 
may give rise to acute symptoms, recovery being partial, so that chronic symptoms persist for 
the rest of the individual’s life. Other toxic agents may be absorbed in small amounts over 
a prolonged period before poisoning occurs. Lead can be mobilized from the bones if caleium 
metabolism is disturbed. An anti-cholinesterase may not give any sign of poisoning until the 
cholinesterase enzymes have been reduced to 10-20% of normal. DDT given in repeated small 
doses can produce histological evidence of liver damage, the significance of which is not under 


stood, but it is a departure from normal, and therefore undesirable Caremogenic agents take 
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many years to produce cancer and there are no known chemical tests for their detection. The 
difficulty of producing evidence that a substance is or is not carcinogenic then becomes obvious. 
The problem of food additives is discussed, and in particular the allowable amounts of pesti- 
cides which can remain on food without causing harm to the consumers, 
In conclusion it is pointed out that the results of toxicity tests by themselves do not provide 
a satisfactory basis for decisions on safe use. Every other aspect of their use must also be 
considered. 
BonnNeELL, Buti. Hye. 


ARSINE POISONING IN INDUSTRY: A Report or Two Cases. H. B. W. Greic, B. A. Braptow, 

C. Harrison, and J. P. Darton, South African M. J. 32:101-104 (Jan. 25) 1958. 

In this paper a report is given of 2 cases of arsine poisoning, a condition which appears not 
to have been previously reported from South Africa. Both cases occurred in African males 
who were admitted to hospital because of the complaint of passing black urine. There is a 
clinical account with particulars of the results of the blood and of urine examinations which 
led to the diagnosis of arsine poisoning. Both men recovered. A third man engaged on the 
same work gave a history of a recent episode of passing black urine from which he had 
recovered in a few days without treatment. 

Investigation of the working conditions of these men showed that they were exposed to 
the fumes from vats containing boiling sulphuric acid into which they had to shovel zinc ash 
containing 8 parts per million of arsenious oxide. There is a discussion of “the production of 
arsine in industry, the toxic action of the gas, its lethal dosage, and the clinical features of 
arsine poisoning.” 

Bui. Hye. 
EXPERIMENTAL STUDIES OF THE PATHOLOGICAL REACTIONS TO PARENTERAL ADMINISTRATION 
or SUBMICRON AMoRPHOUS SiLicAs. A. and A. CoLtet, with the technical 
collaboration of C. Turcey and A. M. Otset. Arch. mal. profess. 18:508-510 (Sept.-Oct.) 
1957. 

Three different samples, F, U, and A, of submicron amorphous silica were administered 
to white rats by intraperitoneal injection. Each rat received a dose of 50 mgm. Animals 
were sacrificed at intervals of 4, 10 and 16 days after injection and the organs were examined 
histologically and histochemically, 

Four days after injection of Sample F (particle size 600 A) the peritoneum was oedematous 
and contained nodules which consisted of histiocytes surrounding aggregates of silica par- 
ticles; there was some central necrosis in the nodules. Mediastinal glands showed large 
areas of lymphoid reaction without necrosis. In the kidneys the proximal tubules were dilated 
and there was some degeneration of their epithelium; glomeruli were normal. The liver and 
spleen were normal. After 10 days typical silicotic nodules with central necrosis were seen 
in the peritoneum which was also very congested and inflamed. Mediastinal lymph glands 
were hyperplastic with no necrosis or fibrosis. The liver contained about 4 times as many 
particles as were present at 4 days after injection. The spleen contained a few dispersed 
particles. The kidneys showed some dilatation of the proximal tubules. 

Sample U (particle size 255 A), 4 days after injection, showed the peritoneum to be 
relatively normal to the naked eye. Microscopically there was slight cellular reaction by 
vacuolated histiocytes. There was only slight or no necrosis. The mediastinal glands con- 
tained groups of cells which did not take up any stain. The liver contained some vacuolated 
cells but the spleen was normal. In the kidneys the tubules were normal or showed some 
slight dilatation. 16 days after injection there were peritoneal adhesions and. tiny histiocytic 
nodules without necrosis or vacuolated cells. The mediastinal glands contained a_ large 
number of colourless cells but there was no increase in fibrosis. The liver was hypertrophied, 
containing a few dust foci but there was considerable cellular degeneration. The kidneys 
showed atrophy of the tubules which were surrounded by fine fibrosis. 

Sampe A (particle size 80 A) 4 days after injection produced numerous peritoneal adhe- 
sions and histiocytic nodules containing numerous vacuolated cells, slight oedema, and a 
variable amount of cellular necrosis. The mediastinal lymph glands showed a variable number 
of slightly stainable cells, some of which were vacuolated. The liver was slightly enlarged 
but contained no dust particles. Again there were cells which did not accept stain as with 
Sample U. The most severe changes were in the kidneys which showed a widespread toxic 
nephritis similar to that obtained in experiments with silica gel. Only 1 animal survived for 
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16 days after injection. The peritoneum was normal; the lymph glands contained a few 
clear cells. The liver and spleen were normal, but the kidneys showed severe degeneration 
of the tubules which were surrounded by reticulin; the lumen of these tubules was often 
obliterated. Most of the animals which received Sample A died within 4 days after injection. 
The results for Sample A are similar to those that have been reported for Aerosil. The 
experiments show that different samples of amorphous silica can differ in their toxicity. 
Although no human case has vet been reported, it is considered that the amorphous sub-micron 
silicas carry a possible risk of renal and hepatic damage to man. 
Buin. Tye. 


I-XPERIMENTS ON ABDOMINAL SILICOSIS AND THE ACCOMPANYING GENERAL SYNDROME 
(REACTIONS OF THE LUNGS, Viscera, Neuro-ENbocrINE SysteM, Mast CeLis, PLASMA 
CeLts AND M. Mosincer, H. Frorentint, and M. Ex Arch. mal. 
profess. 18:593-600 (Sept.-Oct.) 1957. 

High and low doses of quartz were administered by single or serial intraperitoneal injec- 
tions to groups of rats and guineapigs. Detailed histological studies were made of the 
peritoneum and all major internal organs. The different stages of histological reaction to 
high and low doses of quartz are described and special emphasis is given to the presence of a 
particular form of histiocyte found to contain PAS (periodic acid Schiff) positive granules. 
Histiocytes in cellular silicotic nodules were found to differ in type and could be differentiated 
by the PAS method. Nuclei of basophilic histiocytes appear similar to those of plasma 
cells. Many interstitial PAS-positive granules were seen in the exudative phase of the 
silicotic lesions. 

Quartz of large particle sice (up to 150”) produces a characteristic multinucleate giant-cell 
reaction; the giant cells differ from ordinary foreign body giant-cells. Fibres of reticulin 
form along the surfaces of quartz crystals suggesting that quartz directly influences their 
formation. By a mechanism yet to be determined quartz produces a neuro-endocrinal response 
which leads to increased production of nucleoproteins and these in turn stimulate the produc- 
tion of collagen. The abdominal silicosis also leads to emphysema, atelectasis and general 
inflammatory changes in the lungs. The occurrence of such distant lesions is probably ac 
counted for by the reaction of the nervous and endocrine systems. The implantation of quartz 
in the solar plexus and_ stellate ganglia produces similar reactions in the lungs and also 
suggests that the nervous system plays a part in the mechanism of the pulmonary reaction 

Silicosis is considered to be a general, as well as a local disease, visceral and neuro 
endocrinal. The mesenchyme is controlled by the neuro-endocrine-system. (No doubt the 
nervous and endocrine systems are involved in response to any type of injury. It is difficult 
to draw any useful conclusions from such hypotheses for dealing with the problems of silicosis. ) 


Bure. 


MopiriCATIONS OF DEVELOPING ABDOMINAL Siticoric Lesions IN THE GUINEA Pig Due to 
tHE ADMINISTRATION OF OESTROGENS. M. Mostncer, H. Frorentini, and M. Fext, 
Arch. mal. profess. 18:601-603 (Sept.-Oct) 1957 
In a previous paper the authors described a particular form of histioeyte observed in ex- 

perimental silicotic lesions of the guineapig. This histiocyte contains PAS (periodic acid 

Schiff) positive granules and has been named a “colloidocyte.” A similar histioeyte is pro 


duced by parenteral administration of oestrogens to the guineapig. Various doses of quartz 


up to 800 mgm. were given by serial intraperitoneal injections and oestradiol benzoate was 
given by serial subcutaneous injections. This treatment resulted in rapid sclerosing peritonitis, 
sclerotic plaques in the spleen and also confluent nodules. 4 weeks after treatment with the 
oestrogen some of the nodules looked like tumours and 2 months after treatment some of the 
tumours were the size of a hazel nut. Tumours of this size are not usually seen in the guinea- 
pig until 5 months after administration of oestrogen. The tumours produced in the guineapig 
in this experiment were of 2 types; the first was a silicotic nodules showing transformation 
to tumour and the second consisted of characteristic oestrogenic fibromas and fibromyomias. 
The quartz thus favoured the production of oestrogen tumours in the guineapig. Experiments 
with other rodents have failed to produce such tumours and this is probably due to species 


variation as also occurs in experimental carcinogenesis 


Buin. Hye. 
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Srupies or THE First Cases oF DieLprin INTOXICATION AND THE APPLICATION OF XENO- 
DrETERMINATION IN Humans. J. BLAsguez and C. Brancurint, Bol. Ofic. san. panam. 

43 :504-511 (Dec.) 1957. 

The authors have previously reported 34 cases of occupational poisoning by dieldrin (Bull. 
Hyg. 33:248, 1958) ; they now bring up the total to 51; 24 of these patients were in Grade III, 
in which epileptiform attacks are prominent. 

The special feature of the present paper is the suggestion that the presence of dieldrin 
in the blood can be detected by the process of xenodetermination, in which nymphs of the 
triatomid bug Rhodnius prolixus are fed on the patient. These bugs are very sensitive to 
dieldrin and experiments on dogs show that in this way concentrations of 0.03 to 1.5 parts per 
million can be detected in blood, In dogs, after a single oral dose of 25 mgm. per kgm. body 
weight, the xenodetermination test became positive 1 hour after ingestion and became negative 
48 hours later, but after a daily dose of 4 mgm. per kgm. given cutaneously (presumably by 
application to the skin) dieldrin could not be detected in the blood by xenodetermination until 


the 14th day. 
Buti. Hye. 


CHANGES IN THE Activity oF THE CENTRAL Nervous SYSTEM AND SOME HuMorAL Factors 
AFTER PARENTERAL INTOXICATION OF RABBIrs WITH CARBON DisuLPHIDE, C. MIcHALovA 
and Z. Frypi, Arch. Gewerbepath. u. Gewerbehyg. 15 :553-564, 1957. 

This is a full account of elaborate experiments conducted on 7 rabbits during a period of 

10 months to study the manifestations of chronic carbon disulphide poisoning. The first 5 

months were devoted to the recording of the normal reflex reactions of the animals to acoustic 

and electrical stimuli. During the second 5 months carbon disulphide was injected into the 
animals every 2 days and their reactions compared with those observed in the first period 

It was found that carbon disulphide causes damage to the positively conditioned reflexes and 

a marked increase in the length of the latent period of positive reactions, The pathological 

and physiological bases of this nervous syndrome are discussed at length. Other results of 

carbon disulphide administration were great increase in blood cholesterol and fatty degeneration 
of the liver. 
DeLaFieLp, BULL. Hye. 


Is Coke INyurtous to Hearn, G. Worth and E. Arch. Gewerbepath. u. 

Gewerbehyg. 15 :597-610, 1957. 

Reference is made to a report by Dunner et al. (Bull. [yg., 1950, v. 25, 481), where they 
described radiographic changes in the lungs of men who had been exposed to coke dust in 
various occupations. In the present article the authors describe clinical and radiological 
examinations of coke workers, and animal experiments to determine the effects of coke dust 
on the lungs. After a brief description of the conditions in coking plants the details are 
given of procedure and results of clinical and radiological examination of 87 men, of average 
age 51.8 years and 26.6 years employment in coking plants, without previous employment in 
dusty occupations. Radiographic changes were limited to evidence of early pneumoconiosis in 
2 men, with increase of root shadows and linear striation, and slight, tine stippling in the middle 
zones of the lungs. There was evidence of bronchitis in 15 men; in most cases the signs 
were those of a transient acute bronchitis. Emphysema was of more frequent occurrence ; it 
was slight in 31 cases and of moderate severity in 9 cases. It was not possible to say with 
small numbers whether the symptoms were connected with the work in coke, since any hard 
manual work was often associated with similar symptoms. 

In vitro tissue culture of 3-day-old mouse lung showed only epithelial growth; this may 
have been due to the alkali released from the suspension of coke dust in the medium. In 
the animal experiments mice were used; they were divided into 11 groups. Intraperitoneal 
injections of dust of coke or coking coal were given in 9 groups, and dust of chamotte re- 
fractory material from the lining of coke ovens in 2 groups. The particle sizes of the dusts 
and the x-ray diffraction findings are given. The dusts of the coals and cokes produced 
collections of histioeytes and fibroblasts after 180 days; at 300 days the coals had produced 
granulomas with collagen. From the coke dusts, after 180 days, the most marked changes 
were concentrically arranged fibres with coke dust enmeshed between the layers. Occasional 
granulomas showed the presence of collagen fibres. The chamotte dust showed definite  fibro- 
blastic reaction after 60) days. 
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Slight pathogenicity of the materials did not conflict with the view that the coke worker 
is not exposed to a substantial risk of silicosis. The slight tissue changes produced by the 
test materials even after 300 days corresponded with the low quartz content of the coking 
coals; the amounts of these are given. Intratracheal experiments on rats had shown severe 
catarrhal inflammation and acute oedema of the lungs. It was a question of how far the clinical 
evidence of bronchitis in coke workers was connected with the alkali released from the coke. 


Mippieton, Buti. Hye. 


CHANGES PRODUCED IN THE CONNEXIONS BETWEEN NEURONES IN THE CEREBRAL CORTEX BY 
Some Potsons. M. S. TorgsKaya, Arch. Gewerbepath. u. 


Gewerbehyg. 
16 :34-44, 1957. 


A description of some of the literature on the normal morphology of neurones of the 
cerebral cortex and their connexions and the pathological changes brought about in these poisons 
or other conditions precedes an account of the experimental results obtained in white rats 
poisoned by the administration of lead, aniline or arsenic, and by the inhalation of methylene 
chloride. 

The normal appearance of the neurone and its dendrites was observed microscopically in 
10 control rats and is described and illustrated by photographs of specimens stained by the 
Golgi method. Small doses of the poisons were then given to groups of rats which were 
observed over a period of 60 days. The early changes in the morphological appearance of 
sections of the cerebral cortex consisted in the formation of irregular, spherical thickenings 
or swellings on the dendrites and the disappearance or lessening in number of the thorny 
projections which are seen in normal rats. These changes are not specific to any one of the 
poisons and are reversible. Groups of animals were also given either (1) increasing doses 
of the poisons over a period of 1 to 5 months or (2) large doses of poison, sufficient to 
cause death in 7-12 days, in order to study the effects of chronic and of acute intoxication 
The extreme changes in the cerebral cortex in these groups of animals, which 
particularly the dendrites, are fully described and illustrated. 


involved 


Hye 


THe INTRAPERITONEAL Tissuk REACTION TO Coat Dust rrom HUMAN 
AND Its MopiFicATION BY SMALL Amounts oF Quartz. F. J. Strecker, Beitr. Silikose 
Forsch. 43 :19-47, 1956 


This is a sequel to the previous paper (Leverlotz, Bull. Hyg. 31:43, 1956). By the treat 
ment of lung dust with hydrofluoric acid, followed by washing with 2N HCl, 2 samples 
of coal were obtained which had 2% and 4% of total ash, mainly iron oxide and alumina, 
and which were entirely free from silicic acid. These were compared with a lung dust which 
had only been washed with 2N HCI and which contained 70% of coal, 24 of quartz and 
20% of total silica. The 3 dusts were injected into the peritoneum of 54 mice and observations 
extended over 14 months. There are 23 illustrations in the paper 

Clear differences were found after 4 to 14 months between the siliea-free dusts and the 
dust with 2% of quartz. The latter showed the effects described in the previous paper, 
apparently unmodified by the FfiCI treatment. The silica-free dusts, however, showed a greater 
mobility and no impairment of lymphatic drainage. Dust deposits near the milk spots, which are 
generally considered to be the best for diagnostic purposes, had almost entirely disappeared 
after 14 months and the coal was found along the lymphatic pathways further inside in the 
net. Small dust deposits on the peritoneal wall showed good organization with minimal for 
mation of thin collagen fibrils. Large dust deposits always produce encapsulation with more 
collagen, irrespective of the nature of the dust, and such lesions should be ignored. Towards 
the end of the experiment with the silica-free coal dust, the mediastine! lymph glands con 
tained far more dust than in the experiment where coal with 2% quartz had been used 


In 
the latter much of the dust tended to remain on the periphery of the peritoneum 


It is concluded that the fibrogenic activity of coal dusts which contain 0.5% to 20% of 
quartz is due to the quartz and not to the coal, and that by intraperitoneal teclinique it is not 
only possible to distinguish fibrogenic from inert dusts but also to characterize small differences 


of tissue reaction given by dusts of more similar composition, 


Buin. Hye 
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SKIN INJURY IN THE INDUSTRIAL Propuction or Porasstum DicHromate, C. Tatar, 
A, Marinescu, I. Carusan, R. Ripan, and C, Lireanu, Berufsdermatosen 5 :218-231 ; 
283-295, 1957 (German). 
xamination of the skin of workers showed skin manifestations in 83% of those studied, 

The lesions were attributed to the action of chromium salts, Clinical experimental investiga- 

tions and animal experiments indicate that the skin lesions are not of allergic genesis. Addi- 

tional animal experiments were made to determine the action of percutaneously applied 
dichromates im concentrations chosen from the different stages of production, High concen- 
trations caused the death of animals. With lower concentrations the surviving animals showed 
skin lesions similar to those observed in humans. Blocking the peripheral nerve pathways 
accelerated the fatal outcome following lethal concentrations. In animals thus treated, the 
chromium content of the organs was increased. In lower concentrations the skin lesions were 
more extended following procaine. The central nervous action of percutaneously applied 
potassium dichromate was studied by investigation of conditioned reflexes. The conditioned 
reflexes were disturbed after 4 to 8 hours whereas skin lesions did not appear before 18 to 

24 hours. It is concluded that the nervous system is involved in the pathogenesis of potassium 

dichromate skin damage. Prophylactic measures are recommended, 

Inpust. Hye. Dicest 


THe DererMINATION OF TRACES OF DieLpRIN IN Bioop. J. G. ReyNnotps, Bol. Ofic. san. panam. 

43 :527-530 (Dec.) 1957. 

The author gives an account of the methods in use for the chemical determination of traces 
of dieldrin in blood, The analysis is not easy, but any reasonably equipped laboratory could 
quickly produce reliable results. 

Buti. Hye 


A Fretp Srupy or WorKeERkS DurING SpRAY OPERATIONS WITH A CHLORINATED HYDROCARBON 
Insecticipe, G. J. Winruror and J. R. Ferice, Bol. Ofic. san. panam, 43 :512-517 (Dec.) 
1957. 

The authors are optimistic about the use of dieldrin. [It can produce signs of poisoning, 
and even profound intoxication, but on the other hand incipient poisoning can be detected 
before it becomes serious, and complete symptomatic recovery is the rule even in severe cases; 
there is no evidence of chronic residual poisoning after recovery from acute intoxication. Ab- 
normal electro-encephalograms may be found in the absence of clinical illness, but there is a 
return to normal if exposure is ended, though this often takes more than 4 weeks. Below 
0.7 p. p.m. in blood dieldrin cannot be considered to have clinical significance, and no relation- 
ship could be found between the amount of dieldrin in the blood and the index of xeno- 
determination; chemical and xenodetermination tests do not correlate with the clinical findings 
or with each other. Dieldrin can be used safely if a few precautions are observed; these in- 
involve the use of a respirator and protective clothing, good personal hygiene, and periodical 
examination of the workers; only healthy persons should be employed. 

Buti. Hye 


PsycHoMerkic Srupies AND THEIR CLINICAL VALUE IN Reseecr OF DIELDRIN  SPRAYMEN. 
E. H. IpAnez Perersen and Rosa P. pe Franzerri, Bol. Ofic. san. panam, 43 :531-533 
(Dec.) 1957. 

The authors applied certain psychological tests to 68 spraymen in the Division of Malariology 
(Venezuela) and found that over three-quarters of them gave scores below the normal level, 
many showing pathological tendencies. Further study is needed, and the authors suggest that 
a socio-economic survey might disclose factors which could be wrongly interpreted as indicating 
inferior mentality. They also admit that part of the explanation of the low scores might be 
that the tests were applied when the men were fatigued. Nevertheless, they suggest that tests 
should be made every 6 months on spraymen. 

Bui. Hye. 


ELECTROENCEPHALOGRAPHIC STUDY OF DieLpRin Sprayers. P. L. Ponce Ducnarne, Bol. Ofic. 
san. panam. 44:25-27 (Jan.) 1958. 
In the years 1954-1957 60 persons employed in the Division of Malaria, Venezuela, were 
examined by electro-encephalography, 9 had 3 examinations, 9 had 2, and 42 had a single 
examination, 
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Abnormalities were found in 1 of 9 persons with no history of contact with chlorinated 
insecticides, in 2 of 18 who had been using insecticide (dieldrin) for 23 months, in 17 of 22 
sprayers who were thought to be suffering from intoxication due to dieldrin, and in 5 of 12 who 
had been working with the insecticide for several years. Alterations of rhythm appear par- 
ticularly frequently in persons with symptoms of poisoning and in those with prolonged contact 
with dieldrin, but the changes are not specific for this type of intoxication. In a number of 
cases removal from contact did not reverse the electro-encephalographic changes for a long 
time. 

SuLL. Hye. 


TRANSFORMATIONS OF CARBON DisuLFIDE IN OrGANisMs. B. Soucex, J. Hyg. Epidemiol. 
Microbiol. & Immunol. 1:10-22, 1957 (German). 


In animals exposed to carbon disulfide fumes or injected with carbon disulfide the carbon 
disulfide reacts with amino acids, peptides, proteins, or other compounds with suitable basic 
nitrogen atoms to form compounds resembling dithiocarbamates. ‘These compounds may be 
split in vivo to carbon disulfide and the base or be degraded to isothiocyanate or sulfate ions, 
and possibly to other products. 

Inpust. Hye. Dicesr. 
QUANTITATIVE EstTIMATION OF ANILINE ApsorPTioNn THROUGH SKIN IN MAN. J. Prorroskt, 

J. Hyg. Epidemiol. Microbiol. & Immunol. 1 :23-32, 1957. 

The amount of aniline absorbed through the skin is increased with increasing skin tempera- 
ture and skin moisture and also with increasing dosage of aniline. Less than 0.5% of absorbed 
aniline was eliminated via the respiratory tract. Expressions are derived for the determination 
of the amount of aniline absorbed within plus or minus 35 to 40% either from the 24-hour 
urinary output of the aniline metabolite, p-aminophenol, or from the p-aminophenol urinary 
excretion velocity between 6 and 8 hours, after initial exposure to aniline. 

Inpust, Hye. Dicesr. 
DETERMINATION OF TRICHLOROETHANOL IN THE URINE Arrer Exposure 10 TRICHLOROETHYLEN! 
D. Viacnova, J. Hyg. Epidemiol. Microbiol. & Immunol. 1:225-229, 1957. 

A method is described for the determination of trichloroethanol in a mixture of trichloro 
acetic acid and urine. The procedure is particularly adaptable to individuals exposed to 
trichloroethylene which is metabolized to trichloroethanol and to its narotic effect. The deter- 
mination of trichloroethanol in urine of exposed individuals is of considerable importance for 
the assessment of the state of health of the person concerned. It was pointed out that trichloro 
ethanol split off from triethanolglucuronide by potassium chromate oxidation, and trichloro- 
acetic acid produced by oxidation of trichloroethanol can be determined. The difference in 
values indicates the amount of trichloroacetic acid equivalent to trichloroethanol present. As 
little as one microgram of trichloroethanol in 1 cc. of urine can be detected by the method. The 
procedure is time-saving and is also easy to conduct, 

Cuem. Apsr. 
INVESTIGATIONS ON THE HyGrentc ASSESSMENT OF INDUSTRIAL Dusr ALLoys 

L. N. ARCHANGELSKAJA and R. V. Bortsenkowa, |. Hyg. Epidemiol. Microbiol, & Tm 

munol, 1 :441-450, 1957. 

The authors write from Moscow. 

The paper describes dust inhalation studies on white rats, who were given ferromanganese 
with 75% Mn, silicomanganese with 72% Mn, and manganese dioxide and iron oxide as control 
dusts during 4 months at concentrations of about 100 mgm./m*. The toxic action of the dusts 
was assessed weekly by measurements of motor chronaxia of the hind legs and also by histo 
logical observations. 

The inhalation of ferromanganese caused slight increase in the chronaxia of the leg bending 
and stretching muscles and irregular changes in the ratio of bending to stretching times. The 
data are given in a Table (which does not seem to give convincing evidence for the statements 
made in the paper). Ferromanganese is said to show the strongest effect and silicomanganese 
the least, MnO, being intermediate. 

arallel histological observations showed a swelling and degeneration of ganglion cells and 
dystrophy of cortical cells, which are illustrated in photomicrographs. After 4 months chronic 
interstitial pneumonia was also found, which was more marked with silicomanganese than with 
ferromanganese. 
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Other rats were injected intratracheally with iron-silicon and aluminium-silicon (Silumin) 
alloy powders, and iron and aluminium dusts were used as controls; the dosages were 5, 15 
and 40 mgm. per rat. Observations extended up to 6 months after injection. The behaviour of 
the rats was examined during life and the lungs were examined histologically. 

These experiments were designed to test the effects of the main components, iron and 
aluminium, in 2 samples of ferrosilicon, with 48% and 75% Si and in an aluminium-silicon 
alloy with 12% Si. This last dust caused noticeable breathlessness on exertion in the rats after 
6 months 

Both ferro-silicon dusts gave equal lung changes which increased with dosage and time 
after injection. These are described as a chronic interstitial pneumonia which led to wide- 
spread interstitial fibrosis and emphysema. Iron oxide showed similar but less severe effects. 
The aluminium alloy acted far more strongly than ferro-silicon. It caused nodular lesions 
which tended to confluence. Aluminium dust caused similar changes which were, however, 
less pronounced, This leads the authors to conclude that it is the iron and the aluminium, 
and not the silicon, which is mainly responsible tor the fibrogenic activity of the alloy dusts. 

3ULL. HyG 


Srupirs ON Acute AND SupBacure BeNzipine Porsoninc. O. Oia, J. Se. Labour, Tokyo 

33 :939-951 (Dec.) 1957. 

The English summary appended to the paper is as follows: 

Field Researches. The chronic biological effect of benzidine, causing bladder cancer, 
has attracted the attention of the physician, Since the trade between Red China and Japan 
was reopened toward 1953, the production of dye stuff has rapidly increased resulting in high 
occurrence of acute and severe benzidine poisoning. 

“The dye factory under our medical control was a small plant with about 50 workers, 
in which the production of benzidine had recently increased rapidly. The author made 
physical examinations of workers for 10 months, from April 1955 to February 1956 and 
found acute hemorrhagic cystitis and hepatic disorders in’ several workers. Follow-up ob- 
servations were made paying special attention to the specific gravity of total blood which 
fluctuated closely in parallel with disturbance in micturition and other subjective symptoms.” 

3ULL. 


Srupies oN Acute AND BeNzipine Poisonine. Parr IL: Sruptes. 
©. Owa, J. Se. Labour, Tokyo 34:32-44 (Jan.) 1958. (in Japanese) 

The English summary appended to the paper is as follows: 

“Experimental studies were made on acute poisoning by benzidine, because acute hemor- 
ragic cystitis and hepatic disorder were observed among workers of a dye factory dealing 
with benzidine, as reported in the previous paper. 

“Nine rabbits, each weighing more than 2 kg., were either orally administered or sub- 
cutaneously injected with 0.5-1.0 g. of benzidine once to three times in 2-9 days. The results 
obtained were follows: 

“1 In the group of oral administration, stomach disturbance was conspicuous and the 
animals lost their appetite. 

‘2 Urine was examined for benzidine with potassium 1-2) naphthoquinone-4-sulfonate 
(N.S. K.). The result was strong positive. Furthermore, the screening test of urine revealed 
that it reacted positively to the tests of urobilinogen, protein, bilirubin, and occult” blood. 
However, ketone bodies were detected im no case. 

“In the sediment were found erythrocytes and dark brown square crystals. 

“3 In the group of oral administration, the content and the mucous membrane of diges- 
tive canal, except colon and caecum, reacted positively to the N.S. K. reaction. 

“4 Benzidine was histochemically detected in heart, lungs, liver, kidney, bladder, stomach 
and skin 

“5 ‘The benzidine content of each main organ was measured with chloramine TT method. 
It was especially large in kidney and liver. 

“6, Changes of various organs were investigated histologically, and they were especially 
marked in kidney and liver. In bladder, no marked hemorrhagic or inflammatory change was 
observed except swelling and degeneration of the wall. This observation did not accord with 
the occurrence of severe bladder disturbances among the workers.” 

But. 
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Srupies oN Acute AND Supacure Benzipine Potsonine. AN Srupy 
(ON Supacute Potsoninc). Oia, J. Se. Labour, Tokyo 34:172-84 (March) 1958. 
(in Japanese) 

The English summary appended to the paper is as follows: 

“Though the main clinical symptom of benzidine poisoning is bladder disturbances espe- 
cially hematuria, acute poisoning caused by a large dose of benzidine resulted in’ marked 
changes rather in the kidney than in the bladder. The present author, to understand where 
this discrepancy comes from, made the following experiments. 

“Nine adult rabbits and two dogs were administered either perorally or subcutaneously 
with 0.50-0.1 g. of benzidine once a week for 20-128 days. The results obtained were as follows: 

“I. In the group of peroral administration, urine reacted positively to N.S. K. 


and 
urobilinogen test on the day succeeding the first administration. Though it reacted negatively 
at the weekend, the positivity gradually increased after successive administrations. The tests 
for occult blood and protein in urine became positive between the second and the fifth week. 

“In the group of subcutaneous injection urine reacted always positively after the first 
injection. On the day succeeding of each injection the positivity was not so marked in the 
perorally administered group and it decreased more slowly thereafter. 
and occult blood became positive between the fifth and the seventh week. 

“2. The free benzidine content in urine increased as time elapsed. This result, together 
with the change in urobilinogen reaction suggested the hepatic disturbance, and the patho- 
histological examination revealed liver-cirrhosis 


The tests of protein 


“Generally speaking, the benzidine content underwent rapid rise and fall in the group 
of peroral administration. On the contrary, in the group of subcutaneous injection, it changed 
more slowly. 

“3. With N.S. K. benzidine was detected histochemically in each organ. The muscle 
was usually stained easily. 

“4. Regarding the distribution of benzidine in’ various organs, the 
seemed to be high in the heart and lungs 

“5. Intense cirrhosis was observed histologically 
administered for a long period of time. 


benzidine content 
It was especially frequent in the animals 


“6. In the bladder was histologically found no inflammatory change, but only atrophy of 
mucous membrane. 

“7. The findings of nephrosis were histologically observed in the kidneys 

“8. Interest will be stimulated by the fact that more intense atrophy of heart muscle, 
blood stagnation and bleeding were observed in the heart containing a large quantity of 
benzidine.” 


Buti. Hye. 
SELENIUM: PHYSIOPATHOLOGY AND CLINICAL DATA or irs M. and 


R. R. Med. lavoro 47 :328-339 (1956). (Italian with 
summaries ). 


English and German 


A summary of the physical and chemical properties and a review of the clinical data for 
selenium and its compounds are given. As local irritants they may cause dermatitis and 
conjunctival and bronchial congestion. The soluble forms are absorbed through the skin and 
digestive apparatus, causing some parenchymal, especially in the liver and kidneys, cellular 
alterations, and fat metamorphosis by blocking the SH groups and inhibiting the dehydrogenase 
Characteristic symptoms are the conjunctival and bronchial irritation, anosmia, garlic smell, 
and early signs of hepatic insufhciency. In addition to the usual individual protective means, 
a diet rich in proteins (lipotropic amino acids) and vitamin C is recommended. 


Inpust. HyG. Dicesr. 
Srupy oN EXperIMENTAL ANTHRACOSIS. K. Waranase, Tohoku J 


exper. Med. 67 :55-64 
(Dee. 25) 1957. 


This paper describes the lung changes found in 30 rats exposed to coal dust in dusting 
chambers and kept for the unusually long time of over 2 years (802 days). 

The dust was soft coal (16% ash) ground in a ball mill. The quartz content of the ash 
was determined by chemical analysis (Talvitie method) as 4%, and the quartz content of the 
dust used is stated to have been 0.67%. Dust concentration was 12,000-15,000 particles per 
of air, 82% of the particles being below 3 microns and nearly all below 5 microns in diam- 


eter. Dusting was carried out for 5 hours on 6 days per week in winter and for 4 hours 
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on 3 days in the summer. The maximum dust exposure was 1,554 hours on 259 days. 2 rats 
with this dosage were killed after 600 and 700 days and 1 died after 802 days. 

The lung fibrosis was assessed by using the Belt and King classification. The usual stellate 
dust accumulations were found with fibrosis grade 0 or 1 up to 300 days. However, after 
400 days, grade 3 fibrosis was reached and from then onwards collagenous hyaline nodules 
developed leading to grade 4 after 500 to 700 days and finally to grade 4-5 at 800 days. 

Focal emphysema was apparent from 420 days onwards. Infective nodules were observed 
in 2 rats after 170 and 300 days. These were larger and rounded in comparison with the 
pure dust lesions in the same animals. After 600 days nodules in the lymph glands were 
black and firm and had reached a size of 6-8 mm. with much reticulin and some collagen. 

The observations are illustrated by 18 microphotographs. The author concludes that he 
has reproduced the typical features of the pneumoconiosis of coalminers in this experiment 
and that it would be unreasonable to ascribe the fibrosis to the small quartz content of the 
dust, although a higher rock dust content would speed up the resultant fibrosis. 

(The experimental results appear very good but their interpretation may be open to doubt. 
Similar evidence has been obtained by the intraperitoneal injection technique in mice in the 
presence, but not in the absence, of 1 or 2% of quartz with dusts isolated from human lungs 
(Legerlotz, Bull. Hyg. 31:43 1956) and Strecker (ibid., 33:672 1958).) 

Buti. Hye. 
Errecr or Copact Dust oN ANIMAL OrGANISM. Z, S. KaApLun, Vrachebnoe Delo, Supp., 
pp. 103-104, 1957. (Russian) 

Rats were subjected to either metallic cobalt dust in the air (200 mg. per cubic meter for 
two hours daily for 4 months) or suspensions of metallic cobalt in physiological sodium chloride 
injected intratracheally in doses of 10, 5, and 3 mg. All rats receiving 10 mg. died in 2 to 3 
days. Three rats out of 13 receiving 5 mg. also died in 2 to 3 days. The other rats were 
decapitated after 4, 6, and 8 months. The changes in the organs of rats receiving 10 mg. of 
cobalt consisted of : edema with extensive toxic pneumonias; their livers had fatty dystrophias 
with necrosis of liver cells; in their kidneys was found dystrophia of convoluted tubules. In 
the rats receiving 5 and 3 mg. of cobalt there was edema of small blood vessels with accumula- 
tion of lymphocytes around them in their lungs; small and medium sized bronchi showed chronic 
inflammation. Their livers had fatty degeneration. The intratracheal administration of cobalt 
produced more pronounced changes than the use of cobalt dust. 

Inpust. Hye. Dicesr. 


Medicine and Surgery 


Emercency Arsine Porsontnc. W. J. McKinstry and J. M. Hickes, A. M.A. Arch. Int. 
Med. 100 :34-43 (July) 1957. 

After a brief review of arsine poisoning in industry the authors tell the tragic story of 
4 men admitted to hospital after an exposure of 20 minutes to this gas. It occurred in Sep- 
tember 1950 during a routine job (not described) in the purification residue plant at a chemical 
processing vat. 

Before admission all the men were complaining of abdominal pain, nausea, giddiness, and 
numbness in the face and hands. Within 12 hours all had haemoglobinuria and from then on 
it was difficult to obtain any urine for analysis. Urea nitrogen determinations showed an 
increasing uraemic state as death approached. The men survived 53 hours, 7 days, 8 days and 
14 days respectively. 

The main conclusion from this episode is that dimercaprol (Bal) failed to stem the destruc- 
tion of red blood corpuscles. The first injections were given within 2 hours of exposure and 
a dosage of 0.5 cc./45 Ib. of body weight was given every 4 hours for the first few days. This 
was supported by copious transfusions of whole blood and packed red blood corpuscles. Fluid 
intake was regulated to between 3,000 and 4,500 cc. daily, given as blood, isotonic saline, and 
5% or 10% dextrose. 

It is suggested that, in place of treatment by dimercaprol, massive exchange transfusion 
might remove the products of red blood cell destruction which block the kidney tubules thereby 
leading to uraemia, and at the same time reduce the arsenic compounds circulating in the blood 
It appears that otherwise after a heavy dose of arsine a man is doomed. 

A post-mortem examination was carried out in 2 cases and a very detailed report of 1 of 
tnese is included. 


Butt. Hye. 
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RESULTING FROM THE Use oF DrucGs IN INpUstRY: 1. PHARMACOLOGY 
or HaprruatinG Drucs. H. F. Fraser, Am. J. Pub. Health 48:561-570 (May) 1958. 

PROBLEMS RESULTING FROM THE Use or HaApiruAtTiNnG Drucs IN INpUstRY: 2. EFFECTS OF 
ANALEPTIC AND DepRESSANT DruGs upon PsycHoLocicAL Benavior. G. T. Haury and 
R. B. Payne, Am. J. Pub. Health 48:571-577 (May) 1958. 

PROBLEMS RESULTING FROM THE Use oF HaApiruATING DruGs IN INpUStRY: 3. TRANQUILIZING 


DruGs AND Stress Toverance. T. F. McGuire and F. J. Leary, Am. j. Pub. Health 48: 
578-584 (May) 1958. 


PROBLEMS RESULTING FROM THE Use or DruGs IN INpustTRY: 4. THE 
INpustry. R. G. Bett, Am. J. Pub. Health 48 585-589 (May) 1958. 


Tue Driacnostic AND THerapeutic Use or Catcitum Disoprum (EDTA) 1N 
E-XcessivE TNorGANIC Leap Apsorprion. W. J. HL. Leckre and S. L. Tomserr, Quart. J. 
Med. 27 :65-82, 1958. 

Seven subjects with excessive lead absorption were treated with intravenous EDTA in 
different ways, and the resulting levels of lead excretion compared. One patient, whose symp- 
toms suggested lead poisoning, but whose employment did not, was similarly treated before and 
after lowering the plasma pH. Eight control patients received a single dose of intravenous 
EDTA, the resulting rise in urinary lead excretion being determined. The results indicate 
that optimum excretion of lead in the urine in a case of excessive lead absorption could be 
achieved by giving 2 g. of EDTA by intravenous infusion over a period of 6 hours daily. 
With this treatment all patients in this category excreted lead in the urine at a rate of 1.5 mg. 
in 24 hours. Lead excretion in patients not so exposed and simultaneously treated varied 
between 0.022 and 0.65 mg. in 24 hours. This should help in diagnosing excessive lead absorption 
where urinary lead values are not sufficiently raised and other blood and biochemical findings 
are not conclusive. It is suggested, however, that in cases of severe lead poisoning, the 
intravenous EDTA should be given continuously for at least 48 hours in 6 hour infusions twice 
daily. It appears that the urinary excretion of lead after administration of EDTA is not 
influenced by a single dose of parathormone, and is actually depressed by hydrocortisone. Lower- 
ing plasma pHl by means of ammonium chloride and acetazolamide, although it increased 
urinary lead excretion without EDTA, appeared to depress excretion when EDTA was used. 
The renal excretion of EDTA was accelerated by lowering the plasma pll. In a total of 100 
intravenous infusions of EDTA, no toxic effects were noted. 

Inpust. Hye. Dicesr. 

CHEMICAL AND Post-Mortem Sruptes ON A WorRKMAN EXPOSED FOR MANY 
Years to CapMiuM Oxipe Fume. J. C. Smiru, J. Kenen, and J. P. Smiru, Brit. J. 
Indust. Med. 14:246-249 (Oct.) 1957. 

“A further case of death from chronic poisoning by cadmium fume is described. 

“Severe emphysema without evidence of chronic bronchitis was observed throughout both 
lungs. This appears to be a characteristic feature of chronic cadmium fume poisoning in its 
early stages. 

“No significant histological changes could be detected in other organs in spite of generalized 
cadmium deposition. 

“The cadmium concentrations of all the tissues examined were considerably higher than in 
normal controls, the greatest quantities being in the liver and kidney with relatively little in 
bone.” 

PNEUMOCONIOSIS FouNpRY Workers. A. G. McLAuGuitn, Brit. J. Tuberc. 51 :297-309 
(Oct.) 1957. 

A brief outline is given of the processes in the casting of iron, steel and non-ferrous metals 
so far as these relate to the risk of injury to health of the workers from the inhalation of dust. 
The knowledge gained over many years has defined the risks and enabled measures to be 
devised for reducing these risks, for example, by substituting artificial abrasive wheels for 
erindstones, eliminating dangerous materials such as silica in parting powders, and providing 
equipment for the suppression and removal of dust sy the expanding use of mechanical 
methods for dressing castings dust removal has been made more difficult but even more im 
portant because of the finer dust evolved in the processes. 

The pathology of the pneumoconiosis found in foundry workers is described in detail. 3 types 
of nodule are distinguished: classical silicosis with characteristic whorled nodules caused by 
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exposure to dusts of high silica content; mixed dust fibrosis with a modified form of silicotic 
nodule in which the arrangement of fibres is linear and radial, which is caused by dusts con- 
taining a proportion of silica usually under about 10% ; and the coal nodule, somewhat similar 
in appearance to the mixed dust nodule. All 3 types are found in foundry workers, depending 
on the proportion of silica in the dust to which they were exposed. The nodules may coalesce 
to form large masses in the lungs. Many of these are tuberculous but many are not; the 
radiographic appearance is not always a certain guide on this point. Pneumoconiosis also 
occurs in non-ferrous metal foundries. The main pathological lesions found in 155 foundry 
workers, data for whom were collected over 6 years, are given in a table. They include 
pneumoconiosis in 146, tuberculosis in 66, bronchial carcinoma in 16, pneumonia in 37, 
bronchiectasis in 20, and coronary thrombosis in 17. Pneumoconiosis was the cause of death 
in only one-half of the cases. 

X-ray appearances are much the same in silicosis and mixed dust pneumoconiosis. In 
classifying these the author uses the sequence: increased linear striation, reticulation and 
reticulonodulation, nodulation and massive shadows. These are defined and _ illustrated. 

The incidence of pneumoconiosis in the foundry industry cannot be estimated accurately 
without a knowledge of the numbers employed, but in examining large numbers a fair idea 
can be gained. The results of radiographic examination of 2,767 foundry workers are 
given in a table. They are divided into 3 broad occupational groups: moulding shop, 
fettling shop, and others. In all 3 groups steel workers showed the highest incidence of 
abnormalities, and, as in all types of foundries, the highest incidence was in the fettling 
or cleaning processes where high concentrations of fine particles were produced. An exception 
to this rule was found in the moulding of small iron castings where silica parting powders 
had been used before this practice was prohibited. The numbers of new awards for compensa- 
tion for pneumoconiosis give an indication of the incidence, though not a comprehensive 
one. A table shows the numbers of newly diagnosed cases of pneumoconiosis in foundry 
occupations for the years 1953 to 1955. 

Prevention of pneumoconiosis in foundries has been the subject of enquiries by com- 
mittees appointed by the Chief Inspector of Factories and representing employers, trade 
unions and the Factory Department. Improved conditions have been brought about, and these 
activities are continuing, 

E. L. Mippiteron, Bucy. Hye. 
COAGULATION OF THE BLOop IN Siiicosts. FE. Mart Rizzarri and E. Mart, Acta med. leg, 

10 :327-346 (June-Sept.) 1957. 

This study was undertaken to determine alterations in the coagulation of the blood which 
were said to occur in silicosis, with special reference to the medico-legal aspects. The paper 
electrophoresis method was used in the investigation. The factors concerned in the coagula- 
tion of the blood are discussed in detail, with references to the literature. The subjects of 
study were 6 patients with definite clinical and radiological evidence of uncomplicated 
silicosis, and with amounts of assessed disability ranging from 40% to 60%; the ages were 
from 47 to 60. Analyses of the plasma proteins were determined for each patient and the 
results are given in graphs and a table. 


There was some modification in the albumin/globulin ratio, with increase of beta globulin, 
in 4 patients. In 1, while this ratio was normal, there was an increase of alpha 2 and beta 
globulin and a reduction of gamma _ globulin. 


Total plasma proteins varied within normal 
limits. In all patients there was a marked increase of the beta fraction of lipoprotein over 
the alpha fraction. The time of coagulation of the whole blood was normal in all except 
1, in which it was slightly shortened. Blood platelets showed no relevant alteration from 
normal in number or form. 

The conclusion was reached that, apart from an evident qualitative alteration in the 
plasma proteins in the majority of patients, no obvious change was indicated in the process 
of coagulation. 

Mippieton, Bute. Hye. 
CONTRIBUTION TO THE STATISTICAL STUDY OF THE FACTORS IN THE CALCULATION OF PERMA- 

NENT INCAPACITY IN THE Course OF SuRvEYS OF SiLicosis. L. Rocur, R. Marcue, and 

A. Mrnerre, Acta med. leg. 10:315-325 (June-Sept.) 1957. 

During the last few years more than 1,000 cases of permanent incapacity due to silicosis 
have been surveyed in Lyons by an expert with special medico-legal experience in such 
assessments; the usual methods were used for determining the exact degree of incapacity. 
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In France disablement is calculated on the loss of earning capacity. The present study is 
based on the statistics derived from these surveys of cases. The case records included very 


full particulars of personal history, occupation, results of radiological and electrocardiographic 
examinations, laboratory findings and tests for respiratory function. The figures included 
in this survey refer only to 292 coalminers, because it is well known that each occupation 
presents its own characteristics of the disease and to secure homogeneity it 
necessary to restrict the survey to 1 occupational group 
tuberculosis has been excluded. 


is therefore 
With the same object in view 


Tests of respiratory function were confined to vital capacity and maximum minute ventila- 
tion. A graph shows direct agreement between these 2 factors. The results of 


functional 
tests were compared with the radiographic findings in the 7 categories of the Cardiff-Douai 
classification. It was apparent that the mean of the minute ventilation was the same for 
categories 1 to 5; only silicotic lesions which were extensive or severe or associated with 
distortion of tracheo-bronchial structures were accompanied by more severe disturbance 
of ventilation. This surprising result was confirmed by comparison of radiographic lesions 
with vital capacity. This shows that tests of function have a value at least equal to radio- 
graphic results. It shows that the Cardiff-Douai classification is purely descriptive. Com- 
parison between the figures for permanent incapacity and radiographic lesions shows agreement 
in the mean; but, for a given radiographic category, the incapacity values may vary widely, 
in most groups between 0% and 100%. Similarly the relation between maximum minute 
ventilation and incapacity shows correlation in the mean. The closest correlation existed 
between the amount of permanent incapacity and the pueumotachographic curve, codified as 
shown in a series of 5 tracings. The mean permanent incapacity rates for the 5 types were 
22%, 33%, 45%, 59% and 85%. The results lead to the conclusion that 3 factors are 
important in the evaluation of permanent partial incapacity, namely, the radiographic picture, 
the measurement of maximum minute ventilation, and the pneumotachographic tracing. 

According to the results obtained it was possible to establish a mathematical formula 
giving the value for permanent partial incapacity : 

Permanent partial incapacity—-24(y—1). 
y—0.018+0.42 p+0.48 r, 

p is the number of the pneumotachographic tracing, 
r is the number of the radiographic category. 

The medical factors which determine the amount of permanent partial incapacity can 
be calculated mathematically but this method cannot be applied to the indirect physical 
effects of silicosis or the social consequences of loss of health and earning capacity. 
Augmentation of compensation might be allowed on a social basis but it could not conflict 
with the legal requirements. It would seem logical to entrust the computation to a medical 
expert conversant with the occupational conditions and also with the legal aspect, combining 
thus the two disciplines of legal medicine and industrial medicine 


Mippteron, Hye 


BRONCHOSPIROMETRIC RELATING TO Meriop FOR DrreERMINING 
DIFFERENTIAL Virat Capacity. V. Autrio, Acta med. scandinay. 158 (Supp. 329) :1-140, 
1957. 
sronchospirometry on man was first carried out in 1932 by Jacobaeus et al. (Acta med 

scandinavica, 1932, v. 79, 174). The technical difficulties, particularly the design of a suitable 
bronchial catheter, delayed for many years the wide acceptance of this technique for the 
study of the respiratory function of each lung separately. In 1949 Carlens designed a new 
catheter which is suitable for most purposes. The investigation is fundamentally one which 
has advanced with thoracic surgery, when information about the ventilatory capacity of each 
lung can be of the utmost importance. 

The purpose of the study reported here is to develop a radiographic method for the 
differential study of the two lungs; the method has been checked by carrying out broncho 
spirometric measurements in conjunction with postero-anterior chest radiographs. The method 
involves plane measurements of postero-anterior chest radiographs taken in full inspiration 
and full expiration. 

A good correlation was found between the radioplanimetrically determined vital capacity 
(i. e. area measurements of chest radiographs taken in full expiration and full inspiration) 
and the vital capacity determined by bronchospirometry, except in patients who had undergone 
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thoracoplasty or who had either an intrapleural or extrapleural pneumothorax. Unilateral 
parenchymal disease of the lung appeared to have little effect on the bronchospirometric 
readings whereas pleural involvement had a marked effect. 

The author believes that much useful information can be obtained from chest radiography 
in this way, which in many instances will make bronchospirometry—a major procedure— 
unnecessary. It will at least assist in selecting patients in whom bronchospirometry is required. 

This is an extensive and detailed monograph which should be consulted by those interested 
in respiratory physiology and its application to general medicine and thoracic surgery. 

3ONNELL, BuLL. Hye. 


ON RENAL INVOLVEMENT IN OcCUPATIONAL LEAD PoISONING BY MEANS OF 
CREATININE AND UREA CLEARANCE Tests. I. C. RaAputescu, G. T. Diniscutoru, C. 
Mauescu, C. Ionescu, and J. Troporescu-Exarcu, Arch. mal. profess. 18:125-137 
(March-April) 1957. 

The renal function of 82 workers suffering from lead poisoning was studied by carrying 
out creatinine clearance and urea clearance tests. The results suggest that 30% of subjects 
with signs of lead poisoning and 50% of subjects with lead colic show signs of impairment 
of renal function. The tests return to normal when the disease has been treated. 

It is suggested that these changes are brought about as a direct effect of the lead on the 
renal blood vessels—a local vaso-constriction of the renal arterioles. Further, the authors believe 
that this phenomenon would account for the comparatively low urinary lead excretion ac- 
companied by a raised blood lead in certain cases of lead poisoning. 

(The original paper should be consulted by those interested in the possible connexion 
between lead poisoning and renal disease with hypertension. ) 

Hye. 


Puysico-CHEMICAL MECHANISM OF SILIcosis INpUCTION. G. VENTURELLO, Med. lavoro 48 :669- 

680 (Dec.) 1957. 

This is an examination of the theories of solubility and surface reaction in the pathogenic 
action of quartz on the pulmonary tissues in silicosis. The author discusses the literature on 
the solubility theory, and the researches on the Superficial layer of quartz and the effects 
on this of mechanical action and its relation to the rapidity of dissolution. 

If the action of quartz could be explained by a process of dissolution of the surface layer 
the contour of the quartz particles should be seen to undergo some modification. To 
investigate this the author examined, with the electron microscope, particles of freshly 
ground quartz and particles of quartz from a silicotic lung which were examined by X-ray 
diffraction and found to consist of quartz and a small amount of cristobalite. Electron 
microphotographs are shown, at magnifications of 10,000 to 40,000 diameters, of the freshly 
ground quartz, the material from the silicotic lung, and of crushed quartz which had been 
treated with a basic solvent. The photographs show that no difference is to be seen between 
the contours of the particles of the first 2 series, whereas the treated quartz particles show 
a modified contour. 

The structure of crystalline quartz is discussed together with the effect of fracture on 
the tetrahedra of the quartz crystal and the resulting relationship of atoms, and on the 
electrical charge and its effect on proteins. The action of quartz in the pathogenesis of 
silicosis does not seem to be explained by a mechanism of solubility, since the contour of the 
particles in the lung tissue shows no modification. The specific action is better interpreted 
as being due to the characteristic surface of quartz and to the phenomenon of adsorption 
of protein substances, depending either on the electrical charge or the formation of hydrogen 
bonds, directly or through hydroxyl groups. 

MippLeton, BuLL. Hye. 


A THroRY OF THE CAUSATION OF StLicosts. K. H. S6rrcre, Neues Jahrbuch ftir Mineralogie, 

Stuttgart, No. 1, pp. 12-22, Jan. 1957. 

The relevance to processes taking place in the human lung of earlier work on the con- 
densation or polymerization in vitro of silicic acid solutions is doubtful because the solutions 
employed were supersaturated, a high concentration being needed for the molecular weight 
determination to be possible. Saturation of tissue fluid from. siliceous material deposited 
in the lungs cannot be attained, let alone exceeded. It is therefore uncertain whether poly-acids 
can exist in the lung because they would have to be formed from uncondensed molecules 
arising from simple solution of deposited dust. 
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Solutions of low-molecular silicic acid are apparently harmless, being eliminated by the 
kidneys, but polymerized acid precipitates proteins; this fact has long been regarded as 
probably significant in the cause of silicosis, although it has not been shown how the 
polymerization of silicic acid could take place in tissue fluids. 

The paper under review describes a new technique by means of which the stages of 
condensation of dilute solutions of silicic acid can be observed. 

The method is to disperse in the solution powdered hydrated aluminum oxide and to 
determine the quantity of silicic acid which adsorbs upon. it. 
then plotted as a function of pH. The general trend of the resulting curve is towards 
diminished adsorption with decreasing pH, but it is not smooth. Some 10 peaks are 
distributed along it which are assumed to correspond to changes in the state of molecular 
aggregation of the adsorbed silicic acid. A sequence of transitions of degree of polymeriza- 
tion, as the pH varies, is thus recorded by the curve which is found to be reproduced in 
close agreement when iron oxyhydrate is used as an adsorbent instead of aluminium, and 
also when saturation concentration of calcium fluoride is present in the solution. 

It is found that the normal range of pH of tissue fluid lies at a value slightly above 
the pH corresponding to a marked peak (the fourth); in the normal range a low molecular 
oligo-silicie acid is thus in equilibrium. A slight increase of hydrogen ion concentration will, 
however, induce another degree of aggregation and it is suggested that such a decrease 
of pH might result from inflammatory processes initiated by the presence of dust. 


The adsorption isotherm is 


The author develops a theory of the causation of silicosis based upon this supposition. 
This part of the paper is speculative but the experimental results obtained by the adsorption 
technique are of great interest, for it is a new method of exploring the complicated physical 
chemistry of silica solutions at concentrations which may very well occur in the lung fluids. 


Davies, Buti. Hye. 


Air Pollution 


Errects oF Design Facrors ON STACK EMISSIONS FROM MULTIPLE-CHAMBER INCINERATORS. 
R. EK. Georce, Proc. First Tech. Meeting, West Coast Sect., Air Pollution Control As- 
sociation, Los Angeles, pp. 92-101, 1957. 

The existence of air pollution control laws and regulations limiting the discharge of 
air contaminants has imposed rigid restrictions on the burning of combustible 
Los Angeles County. The Air Pollution Control Districts’ program of investigation of 
incineration, when completed, will have served a 4-fold purpose: (1) The development of 
fundamental design relationships affecting contaminant discharge and the formulation of de- 
sign criteria for multiple-chamber incinerators provides a sound 


wastes in 


basis for engineering 
evaluation and processing. (2) To establish design standards which will serve as an invaluable 
guide to the incinerator manufacturer. (3) There will be made available to the user an 
incinerator capable of efficiently disposing of combustible wastes which will meet and exceed 
standards of design and performance more rigid and exacting than those encountered any 
where else in the country. (4) Effectively reducing the emission of air contaminants from 
the burning of combustible wastes. 
Ark Pott. Conrron A. Apst 


TECHNIQUES OF TESTING FOR AIR CONTAMINANTS FROM CoMBuUSTION Sources. CARL VY. 
Kanter, Ropert G. Luncue, and Atserr P. Fupuricu, J. Air Poll. Control A. 6:191 
199 (Feb.) 1957. 


Factual data on types and quantities of contaminants emitted into atmosphere necessary 
to any air pollution program is obtainable only by source testing. Los Angeles Air Pollution 
Control District has made 800 tests in & vears. Testing 
determination, isokinetic sampling, sampling trains, COs 


techniques, including velocity 
and gas flow, determination, are 
explained. Various types of collecting equipment combined into “trains” are utilized to 
collect contaminants from combustion processes, or other contaminants such as sulfur dioxide, 
sulfur trioxide, ammonia, hydrocarbons, aldehydes and oxides of nitrogen. Samples are 
sealed, sent to laboratory for weighing and analysis. Volume of gas passing thru sampler 
is determined; contaminant concentration calculated. Simplified methods need to be developed, 
standardization is also needed, but reliability of results remains the most important con 


sideration. 


H. C. Jounson, Pus. Heartu Enor. Anst 
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IRRITATION FROM SOLAR RADIATION OF ORGANIC COMPOUNDS AND NITROGEN Drox1bE, 

Ek. EF. Harton Jr. and C. C. Botze. Report No. 23, Air Pollution Foundation, San 

Marino, Calif., April, 1958. 

experiments on the effect of sunlight-radiated auto exhaust mixtures on eye irritation 
and other air pollution manifestations have been previously reported (Report No. 19, Indust. 
Hyg. Digest Abst. 568, May, 1957). Similar experiments are here reported in which, instead 
of auto exhaust, various organic compounds were mixed with nitrogen oxides, at low con- 
centrations of each and the irradiated mixtures were tested for eye irritation and oxidant 
formation. Oxides of nitrogen, temperature, humidity, and light intensity were also determined. 
It was found that olefins caused more irritation, and produced more oxidant, than paraffins. 
The same was true for branched-chain olefins as compared with straight-chain olefins. 
Olefins with internal double bonds gave more irritation than those with terminal bonds, but 
there was no effect on oxidant formation. In the experiments comparing various commercial 
solvents, very little eye irritation was produced and no significant differences in eye irritation 
effects were found. In general, there was no correlation between eye irritation and oxidant 
values. 

Inpust. Dicesr. 


DETERMINATION AND MEASUREMENT OF PARTICLES IN Crry M. B. M. M. 
SRAVERMAN, C, and S. Hocuuetser, Am. J. Pub, Health 47 :1430-1433 (Nov.) 
1957, 

A method for the counting of dust and the measurement of particle size of dust using 
Millipore filter paper to collect the sample from 2.47 cubic feet of air is outlined. The filter 
paper is prepared for counting with a drop of oil and then projected with a Microprojector 
giving a magnification of about 4,500. The size distribution is determined during the counting 
by the use of calibrated boxes on the screen. Typical results obtained by the Department of 
Air Pollution Control of New York City over a year’s period are presented. 

Pus. Ener. 


SmMoG CHAMBER STUDIES OF UNLEADED vs. LEADED Fuets. F. V. Morriss, C. Bouze, and J. T. 
Goopwin Jr. Indust. & Engin. Chem., Vol. 50, No. 4, 1958. 

Neither tetraethyl lead nor halogen-containing scavengers of lead have any detectable 
effect on the smog-forming potential of automobile exhaust, and it is concluded that the addition 
of tetraethyl lead to gasoline does not contribute materially to the Los Angeles smog problem. 

AutHors’ CONCLUSIONS. 


DAMAGE TO VEGETATION FROM ArMospHerES. J]. T. Mippteron, E. F. Dartey, and 
R. FE. Brewer, J. Air Poll. Control A. 8:9-15, (June) 1958. 


The effects of particulates, sulfur dioxide, fluorine, oxidants, ethylene, and miscellaneous 
compounds are discussed. Plant species vary greatly in resistance to damage by various chem- 
icals. One point noted is that smog of the Los Angeles type and sulfur dioxide tend to 
counteract each other in effects on vegetation, but not under all conditions. This property can 
be utilized in detecting mixtures of air pollutants. 

Inpust. HyG. Dicesr. 


ADMINISTRATION OF AIR POLLUTION CONTROL IN THE UNtrep Sratres. W. Purpom, Pub. 
Health Rep. 72:957-961 (Nov.) 1957. 

This paper reports on the administrative characteristics of 82 air pollution control programs. 
Open burning was reported most often as the major source of pollution. Tables show the 
administrative status, per capita expenditures, number of employees, salaries, and types of 
services. “The data indicated that to provide the barest of service for a balanced program 
required at least 5 cents per capita. To provide minimally adequate services and personnel 
seemed to necessitate from 10 to 15 cents. For more complete services 15 cents or more per 
capita would be needed, depending upon the local problem and emphasis demanded.” 

Pus. Ener. Apsr. 
THe Atk ovER LoutsviLLe, Summary of a Joint Report by the Special Air Pollution Study of 
Louisville and Jefferson County, Kentucky (1956-1957), 1958. Obtainable from Chief, 
State and Community Service Section, Robert A. Taft Engineering Center, 4676 Columbia 
Pkwy., Cincinnati 26. 

This publication is a summary of a more detailed Technical Report to be published in the 

near future, but it presents much information about the Louisville survey, in non-technical 
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language. The report is the result of the cooperation of several local, state, and Federal 
agencies. The survey included: (1) an inventory of the sources of pollution; (2) an air 
sampling program; (3) a meteorological study; (4) an odor and human response survey; (5) 
a study of material deterioration; and (6) a study of airborne bacteria. Procedures used in 
the various studies are described. The results showed that over 26 million pounds of pollutants 
are produced monthly in the West End and in Rubbertown, a suburb adjoming the city, both 
of which are highly industrialized. About 90% of these pollutants are gaseous and 10% solids 
Industry contributes 85% of the emissions, domestic heating 9%, and transportation 6%. More 
than 88% of the pollutant gases come from the combustion of fuels; oxides of sulfur and of 
nitrogen constitute about half of the amount of these gases. In the meteorological studies, 
calcium and chlorine given off from the stacks, served as natural tracers. A number otf 
organic pollutants were determined and correlated when possible with the odor studies 
Several sources at a distance from the city contribute to the air pollution problem. A number 
of recommendations are presented for reduction of various types of pollutants by legal and 
cooperative means. Information and education of the public is stressed. 

INpust. HyG. Digest 
WEATHER MOopIFICATION AND SMOG, M. Neipurcer, Science 126:637-645 (Oct. 4) 1957 


The main factors that contribute to Los Angeles type of smog are (1) heavy atmospheric 
pollution from home incinerators, automobiles, and industrial plants; (2) peculiar atmospheric 
conditions due to surrounding mountains and lack of winds to help disseminate the pollutants ; 
(3) plenty of sunshine to produce photo-chemical transformation of the relatively innocuous 
pollutants into substances that irritate eyes and throats and damage plants. Various interesting 
proposals for smog reduction by modifying the weather are discussed in detail and found 
impractical because of the tremendous investments in equipment and amounts of energy re 


quired to do any good. Mechanical movement produced with fans, helicopters, tunnels through 
the surrounding mountains, ete., all appear impractical. The creation of heat differentials by 


having heat reflecting and heat absorbing surfaces in suitable locations by spraying fresh water 
or sea water in the upper atmospheric layers also appear unpromising. The possibility ot 
preventing the photochemical reaction by spraying a light reflecting aerosol or smoke or other 
chemicals in the upper atmospheric layers may offer some hope, but in general while the 
author does not want to discourage suggestions and research, he obviously feels that the cure 
might easily become worse than the disease; and that the best prospects for reducing smog 
still lie in the elimination of air pollution at its sources. 


Pus. Ener. Apst 


RepUCcTION OF Oxipes or in Vent Gases. H.R. Srreimnr, Canad. Chem 
Engin. 36:3-11 (Feb.) 1958. 

Oxides of nitrogen are present in the effluent gases from nitric acid and nylon intermediates 
plants and if released in sufficient quantity they could be objectionable owing to their intensive 
reddish-brown color and to their corrosive and poisonous nature. A paper study showed that 
the oxides of nitrogen could be reduced by absorption ino an alkaline solution. Based on 
pilot plant tests, a large fume abatement unit was designed, installed, and operated in a 
satisfactory manner to reduce the concentration of the oxides of nitrogen. In 1956, the 
color of the combined effluent gases was practically eliminated when a more economic waste 
ammonia-caustic liquor replaced the dilute caustic scrubbing solution and finely dispersed 
ammonium salts were removed in a venturi scrubber. The method may be used to eliminate 
the objectionable brownish-red color of effluent gases leaving a nitric acid plant. 

AutTHoRrS’ SUMMARY 


Researcu: MEASUREMENT OF AIR POLLUTION; RECOMMENDED Meruops ror Deposrren 
MATTER, SMOKE AND SULPHUR Dioxipe, Department Scientific and Industrial Research 
London, Her Majesty’s Stationery Office, 1957, 

This publication begins with a description of the investigation of atmospheric pollution, 
“a scheme in which local authorities, Government departments, industrial organizations and 
others, co-operate for the study of pollution and its prevention.” 

A clear account with diagrams is given of “the methods recommended for making systematic 
measurements of pollution, consistent with a scientific interpretation of the results.” These 
methods are for (1) the determination and analysis of deposited matter with the use of the 
sritish Standard Deposit Gauge, (2) the rapid survey of deposited solid matter by the use 
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of Petri dishes, (3) the determination of sulphur dioxide by (a) the lead peroxide method 
and (b) the volumetric apparatus and (4) the determination of smoke or suspended matter 
by a smoke ‘ter. 

3ULL. 


Ar Potiution Controt At A NYLON INTERMEDIATES PLANt. H. R. L. Srreicut, Engin. J. 
(Montreal) 41 :69-78 (Jan.) 1958. 

An extensive pollution control program was started during the design of the organic 
chemical plant, built in an agricultural and recreational community at Maitland, Ontario. Air 
pollution was reduced by designing the boiler house stacks for adequate dispersion of flue 
gases and by developing and installing an absorption system for almost complete removal of 
oxides of nitrogen in effluent gases. Atmospheric surveys, made before and after operation 
began, showed the low and safe concentrations of potential contaminants. 

AutHors’ SUMMARY. 


Tue Use or BALLoons IN ATMOSPHERIC PoLLuTION ReseaArcH. D. H. Lucas, G. Spurr, and 

F. Quart. J. Roy. Meteorol. Soc. 83 :508-516, 1957. 

An experimental technique has been established for measuring the rise of a plume from 
a stack, the ground-level concentrations produced and the rates of deposition of dust emitted 
in the plume. It can be applied over distances where plumes from power stations are not 
normally visible. It can be used to give a result before weather and station conditions have 
changed appreciably and therefore produces information which can conveniently be compared 
with theoretical estimates. 

AvuTHors’ SUMMARY. 
ATMOSPHERIC POLLUTION IN AN INDUSTRIAL STEEL- MANUFACTURING CENTRE AND Its HARMFUL 

EFFECTS UPON THE PopuLation. L. Soromon, N. RAcoveanu, I. LeENGHEL, M. DeLeanu, 

EK. Zvinca, I. Perre, M. Cucu, V. VuLcAN, and M. Troporescu, Igiena 6 :304-317 (Oct.- 

Dec.) 1957. 

A study has been made of atmospheric pollution in a steel-producing centre (locality not 
stated) situated in a valley liable to meteorological conditions unfavourable for the rapid 
clearance of contaminating gases. The approximate daily discharge in 1955 was 24 tons of 
sulphur dioxide, 200-250 tons of carbon monoxide, 14-16 tons of ash, and smaller amounts 
of hydrogen sulphide, oxides of nitrogen, etc. Enquiries were carried out among 56 families 
living up to 3-4 km. from the source of pollution; some impairment of health was present 
in all 8 families living at a distance of 100-500 m., in 6 of 9 living at 1 km. and 7 of 24 living 
at 3 km., and there was much damage to vegetation and corrosion of metals. Mean annual 
concentrations of sulphur dioxide up to 0.151 mgm. per cubic m. were observed at different 
points, and there was a 21.7% reduction in the intensity of ultraviolet radiation at a distance 
of 450 m. The incidence of respiratory infections in children aged up to 15 years in 1954-55 
was higher than in 6 other towns chosen as control localities, and there was also some increase 
in tonsillitis, blepharo-conjunctivitis and inflammatory skin conditions. 


Butt. Hye. 
THe Proprem or Atk PurIFICATION WitH SPECIAL REFERENCE TO THE 

Inpusrries. K. GUTHMANN, Radex Rundschau 3-30, 1957. 

Air pollution and its origin: composition of dust and gases; dust deposition; measurement 
of dust deposits; grit deposited on iron and steelwork areas, in the city, country, and in- 
dustrial districts; fume of steelworks and exhaust gases; waste gas and ashes from oil 
burners (Vanadium SO:); sulfur dioxide; carbon monoxide; odor control of waste gases; 
silicosis in steelworks and foundries; waste-gas cleaning plants; public and legal regulations. 
These problems and methods of control are discussed. 


TRON AND STEEL 


AvuTHor’s SUMMARY 
Detection of Air-Borne Contaminants 


Mutti-RANGE NOz Gas Monriror. F. E. Aptey and C. P. 


SKILLERN, Am. 
Indust. Hyg. A. J. 19:233-237 (June) 1958. 


A portable monitor for recording concentrations of nitrogen dioxide during environ- 
mental and stack sampling is described. The monitor has the following features: A lower 
limit of 0.5 ppm nitrogen dioxide can be detected; the response time of the instrument is 
less than one minute to a contaminated atmosphere; the maximum level is approximately 
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15,000 ppm nitrogen dioxide. The sample flows concurrently with the reagent, N-1 naph- 
thylethylenediamine dihydrochloride, through a beaded column. Diazotization of the reagent 
produces a colored solution which is measured by a flow-through colorimeter. Sampling is 
possible at positive and negative pressures by a regulating system. ‘The instrument can be 
operated for one week with a minimum amount of attention. 


INpustr. Hye. Dicest 


CONTINUOUS SAMPLING AND ULTRAMICRODETERMINATION OF NirRoGEN Dioxipe IN Atk, M 

B. Jacoss and S. HocHHetser, Analyt. Chem. 30:426-428 (March) 1958. 

Nitrogen dioxide is determined in air in the presence of much higher concentrations of 
sulfur dioxide on an hourly basis by using an automatic 24-hour sampler. Air is aspirated 
through a fritted-glass bubbler containing 0.1. N alkali solution. The absorbed nitrogen 
dioxide is determined colorimetrically as the azo dye by using it to diazotize sulfanilamide 
in phosphoric acid and then coupling it with N-(1-naphthyl)-ethylene diamine dihydro 
chloride. Nitrogen dioxide in the order of parts per hundred million of air can be determined 
The sulfur dioxide present is also absorbed, but when oxidized to sulfate with hydrogen 
peroxide, does not interfere with the reaction. 


SUMMARY. 


SAMPLER FoR PartricLes IN Wer GAs SrreamMs. |. W. THomas, Chem. Engin. 65:148-149 

(Feb.) 1958. 

In sampling for particles in gases from a combustion operation, a diffusion tube 4 ft 
long, with 0.5 in. inside diam. of the wire screen was used. The annular adsorbent space 
contained about 1 Ib. of silica gel. With a flow rate of 0.012 cfm. of gas which was con 
siderably above saturation at the filter temperature, there was no water detected in the 
effluent, even after many hours of use. 


J. Air 


DETERMINATION OF M-DINITROPHENYL Pesticipes. ©. Menzir, J. Agr. Food Chem. 6:212 
213 (Mareh) 1958. 


Pout. Conrrot A 


simple and rapid) method for spectrophotometric determination of m-dinitropheny! 
pesticides is based on their reaction with potassium cyanide. The reaction is sensitive to 2 
mg. of active material and specific for the m-nitro structure. The developed color is stable 
and obeys Beer’s law over a wide range. The use of this reaction in determining DDT, 
methoxychlor, or BHC is suggested, and a color reaction was demonstrated. Its use in the 
determination of other m-dinitro compounds is also suggested. 


Eprror’s SUMMARY 


CreRTAIN ASPECTS OF THE Derpostrion oF 
(Nov.) 1957. 


D. A. Lucas, Inst. Fuel 30:623-627 


The practice and theory of the measurement of deposition have been considered. Experi 
ments have been carried out which show that a deposit gauge at ground level collects far 


more dust than a gauge four feet above the ground. It is coneluded that much of the 


additional catch is dust re-entrained from the ground and is therefore “spurious deposition.” 


Experiments have also shown that a standard gauge catches, on an average, twice as much 
dust when its bowl is kept wet as it does normally. The factor varies somewhat from place 
to place but not sufficiently to invalidate the comparison of average results. It was possible 
to examine microscopically the dust collected in deposit gauges in the rural district around 
Little Barford Power Station and to establish that only one quarter originated at the power 
station. 

Dicest 


INpust. Hye 


Report oN THE “UNiverSAL” Atk Pottutanr ANALYzeR. D. F. Apams, H. J. Dana, and 
R. K. Koprr, U. S. Public Health Service, Robert A. Taft Engineering Center, Cin 
cinnati, Sept., 1957. 

Two prototype atmospheric pollutant analyzers suitable for producing dosimeter or con 
tinuously integrated records have been designed and constructed. The zirconium eriochrome 
cyanine B reagent for fluoride and the starch-iodine blue reagent for sulfur dioxide have 
been modified for use in the analyzers. The reduced stability of these reagents under con- 
tinuous aeration for periods exceeding 4-12 hours limits the pollutant concentration which 
may be accumulated by a single reagent charge. This appears, however, to be desirable 
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from the viewpoint of field application. The instrument has been field-tested for three 
weeks in the vicinity of Mead, Washington, and Waneta, British Columbia. Simultaneous 
comparisons were made between the Thomas Autometer, Titrilog, and the Dosimeter for 
sulfur dioxide and between an automatic scrubbing collector and the Dosimeter for hydrogen 
fluoride. The instrument shows greater sensitivity to these two pollutants than other instru- 
mental methods commercially available. 

Inpust. Hyc. Dicesr. 


A MetHop FoR THE DETERMINATION OF ‘TRINITROTOLUENE IN ArR. J. Mackay, K. W. 

Hotmes, and R. E. Witson, Brit. J. Indust. Med, 15:126-129 (April) 1958. 

The high explosive trinitrotoluene causes toxic jaundice and toxic anaemia, conditions 
that are often fatal. It is insoluble in water but soluble in fat and many organic solvents. 
It is capable in the dry state of giving off fumes at as low a temperature as 32° C. and 
inhalation is by far the most important mode of entry to the body. 

The maximum allowable concentration is fixed in America at 1.5 mgm. per cubic metre 
of air for an 8-hour day of average physical effort. Nearly all dust particles of trinitrotoluene 
in air are below 2 microns in size so that a high proportion are retained in the lung alveoli. 

Within shops that handle trinitrotoluene, dust and fume distribution varies widely, as also 
does temperature and air exchange. Hence a simple method of estimating the concentration 
in the air is of great importance for effective control. 

A method developed at the Royal Ordinance Factory at Chorley is based on the principle 
of an egg-timer. A known volume of air is drawn slowly through 2 absorption vessels. 
The first has a sintered glass plate to break up the air current and present as large a surface 
as possible to the solvent. The second vessel is only a guard tube for excessively high con- 
centrations. The solvent is ethylene glycol monoethyl ether (Cellosolve) which must be 
peroxide-free. 

The solvent is removed from the bubbling tube to a 10 ml. glass-stoppered measuring 
cylinder and 0.1 ml. of a 25% solution of potassium hydroxide is added to produce a clear 
violet colour. For colorimetric estimation a Hilger photo-electric absorptiometer is used 
against a graph based on measuring known solutions containing 2, 4, 8, 12 and l6ugm. of trinitro- 
toluene per millilitre of solvent. 

2 photographs of the apparatus and 2 small sketches clarify the text. 

Butt. Hye. 
MetrHops FoR THE Detection oF Toxic SupsTANces IN Bookiet No. 4, BENZENE 

Vapour. Ed. 3, Ministry of Labour & National Service, Her Majesty’s Factory In- 

spectorate. London, Her Majesty’s Stationery Office, 1958. 

Mernop For CoLLectiING AND ANALYZING ENVIRONMENTAL DreLprtn SAMPLES. A. MULLER, 

A. VeLAsguez, E. Scumipr, and W. A. McQuary. Bol. Ofic. san. panam. 43:518-526 

(Dec.) 1957. 

The authors give details of a method for determinating the amount of dieldrin in the air. 
Samples taken in a working environment when a 2.5% emulsion of dieldrin was used showed 
that more than 10 times the maximum allowable limit was present in the air, and the persons 
using the sprayers were exposed to this for two-thirds of their working days, long enough 
to become intoxicated. Tests on respirators showed that some were perfectly efficient. 
The authors make certain recommendations on preplacement examinations, adequate 
training, the supply of approved respirators and clothing, and the importance of scrupulous 
cleanliness. 

Butt. Hye. 
PRACTICAL OBSERVATIONS ON THE GRAVIMETRIC ESTIMATION OF Dust CoNTENT IN FLOWING 

GASES WITH SPECIAL REFERENCE TO THE CYCLONE Prope, FE. Water, Staub 18 :3-14 

(Jan.) 1958. 

A free translation of the paper is as follows: 

The gravimetric investigation method to determine the dust content in flowing gases, 
with special reference to the cyclone probe, is explained as regards its range of use, the 
limits of capacity and its handling; the procedure of analysis and measuring is also described 
and the limits of error are pointed out. Two examples are given in which calculations are 
carried out and which are evaluated, and also a few useful tables of measurements. 


Butt. Hye. 
&2 
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Ventilation, Air Conditioning, and Engineering Control 


Present Stratus oF WorK ON THE ContTROL oF AUTOMOTIVE Emissions. A. H. Rose Jr. 

and D. G. SrepHan, J. Air Pollution Control A. 7:81-85 (Aug.) 1957. 

A number of techniques for the control of automotive exhausts have been suggested to 
date. These techniques may normally be classified as fuel modifications, changes in engine 
design, application of either induction or exhaust devices, or introduction of new engine 
principles. 

The organizations which are doing and have done research or development work in this 
field are given along with a comprehensive review of the current status of exhaust control 
research undertaken by enforcement agencies, research institutes, universities, the automotive 
and petroleum industries, private companies and individuals, and by the federal government 

Pups. ENGr. 


Mist Dust Cottecrion Equipment. W. E. Ranz and C. Horerr Jr, Indust. Wastes 

3:1-6 (Jan.-Feb.) 1958. 

The general methods of mist and dust collection and the operation of common types ot 
equipment are received under the following headings: (1) Classification of equipment ac- 
cording to mechanism of collection; settling, direct filtration, inertial separation, and 
electrostatic precipitation. (2) Expenditures of energy. (3) Capacity limiting factors and 
removal of collected) material. (4) Research and development. New processes can be 
designed with air pollution as a factor to be considered. If processes cannot be modified 
to prevent the formation of undesirable mists and dusts, then devices exist which can 
remove these particles from waste gases. 

Arr Conrron A 


AN INTEGRATOR FOR DETERMINING THE ToraL Emission or Automotive Exuaust Com 
PONENTS. R. T. VanDerveer, J. D. Jenks, R. L. DENNIS, and S. B. presented 
at the Society of Automotive Engineers, National West Coast Meeting, Seattle, Wash, 
August, 1957. 

This paper traces the development of a method to measure, record, and integrate complex 
data on a moving vehicle. It describes how mobile electronic multiplication and integration 
is used to determine hydrocarbon emissions under actual driving conditions. The development 
of this type of instrumentation has made it possible to avoid the need for tedious and lengthy 
graphical analysis. It also provides a direct means of evaluating the efficacy of devices 
applied to vehicles to reduce hydrocarbon emissions. Tables and graphs accompany the 
paper 

INpusr. Digest 


Automotive ExuHaAust HyprocarBon Repucrion DeceLeRATION BY INDUCTION 
System Devices. H. H. Drerricu and others, Soc. Automat. Engr. |. 65:72-77 (Oct.) 
1957. 

The principle of the vacuum-limiting type of device appears to be suitable for universal 
application than other approaches to controlling hydrocarbon emissions during motor vehicle 
deceleration, Other devices tested include: a slow throttle return dash-pot; several types of 
idle fuel shut-off devices; a device for interrupting ignition during deceleration; and a 
number of miscellaneous devices. The vacuum-control throttle opener has the following 
advantages: (1) good reduction in hydrocarbon emission under all conditions; (2) easy 
installation either in production or in the field; (3) reasonable cost; and (4) accurate control 
of unburned hydrocarbons. On the other hand, brake wear in trattic driving is increased 
Fuel economy is affected to a negligible extent. 

Inpust. Dicest 


THe PartricLe Size or Some Mine Dust. H. Sr. G. Tueker, Brit 

Appl. Physics, 9:98-102 (March) 1958 

Visual microscopic examination over a range of diameters from 0.2 to 4 microns ot 
drilling dust samples, which had been taken with thermal precipitators, revealed that the 
number of particles per unit size range, UN/da, was related to the diameter, a, by the formula 

a™ (dN/da) constant, 

The value of m changed abruptly from 2-2.5, when a was less than 2 microns, to 7.7-105 

above 
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The same formula, with different values of m, was observed to fit the distribution of 
particles in air drawn into the mine and from dust generated by rock loading and by blasting. 

The formula is discussed in relation to others which have been proposed, mainly on the 
grounds that there should exist a “most general distribution” of a form fitting all observations 
of air-borne dust. For sizes up to 2 microns the formula is consistent with a theoretical 
interpretation of the idea that an invariant law of size distribution exists, independent of 
the generating process. 

But. Hye. 

ControL or Dust Hazarps. W. B. Lawrir, Roy. Soc. Health J. 78:75, 1958. 

The author is an Engineering Inspector of Factories and he has been engaged for over 
10 years on research and experiment on dust control in factories, especially in metal foun- 
dries. In this paper he describes the methods devised and some of the results achieved. 

A new microscopic technique was developed which enabled rapid estimations of dust 
concentrations to be made. This was applied to determine the efficiency of methods of dust 
control then in general use and some disturbing results were obtained, especially on the 
failure of localized exhaust draught to remove the particles of respirable size. To locate 
this dust the process was photographed on a 35 mm, film, with adequate lighting, and this 
technique, combined with dust sampling with a thermal precipitator, was used as a check 
on experiments on dust control. 

Elimination of dust is the avoidance of dust production by avoiding the use of materials 
which cause the formation of dangerous dust, for example, by using parting powders and 
blasting grit which contain no free silica. Dust which becomes air-borne must be removed 
by ventilation. The application of general and local exhaust ventilation is discussed. A new 
system of localized exhaust ventilation has been devised which relies on low volume and 
high velocity. The small volume of air allows the use of flexible ducts of small diameter 
which can be fixed to and carried with portable tools, and the high velocity air movement 
enables the system to be applied at the point of origin of the dust. The new system needs 
much smaller dust filtering equipment and the low volume of air extracted does not ap- 
preciably affect) general ventilation. The low-volume high-velocity system has now been 
applied to a wide range of portable dressing tools and to lathes, and it can also be used for 
control of fumes from fluxing and casting non-ferrous metals. The technical data are given 
and the application of this system of dust control is described for various grinding tools of 
portable, bench, and swing-frame types, and for pneumatic chisels, wire brushes and other 
tools, 

The separation of the hot casting from the sand mould, known as the knock-out process, 
provides special problems. These are considered in regard to different types of foundries : 
mechanized, heavy and jobbing, and light, and the special requirements for dust control are 
described. Water can be used effectively for eliminating dust at the source and before it 
becomes air-borne. A special device is described for applying water spray with a de-coring 
bar by which the core sand is wetted before it is disturbed by the tool. 

Mippieron, Hye 


Accidents and Their Prevention: Protective Equipment 


RECOMMENDED SAFE Practices FoR INeRT-GAS Arc-WerLbING, Publication AWS A6. 

1-58, American Welding Society. New York, April, 1958. 

This report supersedes and amplifies tentative recommendations published in 1955, Only 
those potential hazards which are peculiar to or might be increased by the inert-gas metal- 
are process are considered, Trichloroethylene is a hazard if it is present, even in’ minute 
quantities, in the vicinity of the welding arc. Carbon dioxide shielding may create a hazard 
from carbon monoxide if the welder’s head is in the path of the fumes or if welding is 
done in a confined space. Radiant energy, particularly in the ultraviolet range, is a hazard 
to the bare skin and unprotected eyes, and causes rapid disintegration of cotton clothing. 
Metal fume fever may be caused by the inhalation of certain metal fumes, in this method as 
in others. Other possible hazards, such as ozone, nitrogen dioxide, and radiation from 
thoriated-tungsten electrodes, have been found to be negligible. Safety recommendations 
include: warning workers of the danger of trichloroethylene decomposition; goggles, skin 
covering, dark shirts, and no exposed cotton clothing; and local exhaust ventilation. These 
recommendations and the minor hazards are discussed in detail. 

Inpust. Hye. Dicesr 


x4 


ABSTRACTS FROM CURRENT LITERATURE 


SAFETY IN WELDING AND Curttinc, American Standard Z49. American Welding Society, 
New York, 1958. 


This standard was prepared by the American Standards “Association Committee Z49 under 
the sponsorship of the American Welding Society and is a complete revision of the first edition 
published in 1950, Certain provisions are mandatory, others are recommended as good practice, 
and some, which have been tested by a nationally recognized testing agency, are regarded 
as acceptable. These categories are distinguished in each case. The first sections deal with 
installation and operation of welding and cutting equipment. In the section on gas welding 
and cutting, consideration is especially given to the safe handling of fuel and oxygen cylinders. 
In arc welding and resistance welding, the principal hazard is electric shock, but exposures 
to corrosive fumes, flammable gases, dust, abnormal vibration or shock, and other substances 
may occur in are welding, and provisions are given for protection against these hazards. The 
section on fire prevention and protection indicates the basic precautions to be taken and 
additional precautions necessary in special types of work. Protection of personnel is covered 
extensively, especially adequate shielding of the eyes from flying particles and harmful rays 
Special attention is given to the newer types of welding. The recommendations for health 
protection are based on three factors: dimensions of the working space, number of welders, 
and evolution of hazardous contaminants, such as fluorine compounds, zinc, lead, beryllium, 
cadmium, mercury, and others. Physical examinations of workers are recommended and 
first aid equipment is a necessity. 

Inpust. Hyco. Dicest 
Fars Can Be Prorecrep, Evizapern Guitp, Nat. Safety News 77:30, 31, 70, 72, 74 (April) 
1958. 

Personal ear protectors available today can provide adequate protection against all noise 
fields to which persons in the military services and in industry must be exposed. However, 
much work is still required to insure regular and proper use of these devices. Problems 
considered in this paper in the light of Air Force experience, are: (1) what items are 
available; (2) how good they are, and (3) what procedures will insure their being worn. A 
number of types are described, and the laboratory tests recommended by the American Standards 
Association and used in the Wright Air Development Center are reviewed. The requirements 
include fit and comfort as well as found attenuation. Reasons why workers do not use the 
devices are discussed: (1) they are afraid of missing speech or warning signals; (2) they 
cannot get the plugs to feel comfortable or exclude noise well, although they did when the 
nurse fitted them; (3) they no longer fit; (4) noise “doesn’t brother” many persons; and 
(5) they are not available at or near the location of the noise exposure. Remedies for these 
situations are summarized as liberal application of the personal touch and frequent and regular 
follow-up of ear protection indoctrination. 

Inpust. Hye. Dicesi 


Radioactive Substances and X-Rays 


RADIATION Dost 10 GONADS FROM X-RAy Exposure. T. A, Lincoun and D 
Gupton, J. A. M. A. 166:233-239 (Jan. 18) 1958. 

The doses of x-rays received by employees of the Oak Ridge National Laboratory were 
investigated for the purpose of estimating the total exposure to ionizing radiation received 
both within and outside the medical facilities of this laboratory. This was done by means ot 
a manikin constructed to permit measurements of the radiation received by skin and gonads 
during examination of the chest, knee, abdomen, pelvis and vertebral column. 

It was found that the average total gonad dose per year was 0.013 rads for males and 
0.035 rads for females. Although only 5% of the total male examinations were of — the 
abdominal region, they contributed 81% of the total male gonad dose. It is interesting to 
compare the above doses with the estimation of Laughlin and Pullman (National Academy 
of Sciences, Washington, Prelim. Rept., March, 1957, p. 21). These authors estimated that 
the average gonad dose from medical x-ray exposures received per person during 1 generation 
(30 years) by the population of the U. S. A. was a minimum of 1.5 rads and a probable 
maximum of 4.1 rads. 

30 times the yearly doses recorded by Lincoln and Gupton are 0.39 and 1.005 rads the 
latter figure being not far removed from 1.5 rads, the estimated minimum of Laughlin and 
Pullman, although the present authors look upon the differences of the two Groups as significant 
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They point out, with justification, that their own data, culled from the laboratory employees 
in the course of their duties, take no account of x-ray examinations carried out on this 
personnel “away from work.” The doses accruing in this way would tend to smooth out the 
differences in the two sets of figures. 

Independent investigations have sought to compare the gonad doses delivered in the course 
of medical diagnosis to populations, with the background radiation of the Earth (including 
cosmic radiation) and it seems certain that the x-ray doses are becoming more and more 
significant with the increasing use of x-rays in diagnosis. 

The authors have this in mind when they write: 

“We choose to emphasize three realistic recommendations to obtain a reduction of the 
gonad dose from diagnostic x-ray. These three simple steps can be achieved over a short 
period of time with the help of x-ray machine and film suppliers and technicians: 1. Use a 
cone or diaphragm of minimum practicable size to reduce the dose to all areas outside the 
field of interest. 2. Use filtration (2 to 3 mm. aluminium) at the source to reduce considerably 
the dose due to soft and scattered radiation, 3. Use the highest kilo-voltage and lowest 
milliamperage technique which is practicable.” In point of fact the highest operating voltage 
recorded among the tabular matter in this valuable contribution is 90 kv. 

Russ, Buti. Hye. 


IONIZING RADIATION AND LoNnGeviry oF Puysictans. R. Sevrser and P. 

J. A. M. A. 166:585-587 (Feb. 8) 1958. 

“The fact that the average age of radiologists at death is younger than that of other 
physicians cannot be ascribed to their exposure to ionizing radiation, since differences in age 
composition alone can account for the finding.” 

Health Hazards in the Diagnostic Use of X-Ray. P. C. Hopéres, J. A. M. A. 166:577-584 
(Feb. 8) 1958. 

Many of those concerned with Public Health will sympathize with the author who writes: 
“It is distressing, therefore, when groups of hematologists, biophysicists and geneticists 
publicly suggest that each ‘diagnostic and therapeutic x-ray procedure should be recorded in 
a suitable booklet to be kept by everyone as a permanent record of his x-ray dosage’... He 
reminds his readers this is not a new suggestion, it was suggested by others in 1951, but this 
time it has led to the introduction of Bills in the United States Senate. Here is a situation 
which he rightly combats for the following reasons: (1) The value 300 mr per week total 
body dose at best is an educated guess. (2) Extrapolation from fractional body dose to total 
hody dose cannot be done with precision. (3) In the present state of development of radiation 
physics, the precise measurement of the doses delivered to various parts of the body during 
fluoroscopy and the making of X-ray films is a difficult and time-consuming affair and values 
for these doses computed from measured output at the X-ray tube may be in error by several 
hundred per cent, even when such measurements and computations are made by competent 
radiation physicists. 

The author is vitally concerned with radiation safety, but he is no less concerned that 
the public should be given a balanced view of radiation dangers. He concludes a valuable 
paper with the remark that “All physicians should help them (the public) to substitute public 
thoughtfulness for the public hysteria which is prevalent today.” 

Russ, Burn. Hye 


\ oSimere Merinop ror RepuctinG THE RADIATION HAZARD witH PHoro- 
FLUOROGRAPHY, HL. GotpMAN and H. H. Scuunrz, Am. Rev. Tubere. 77 :923-930 
(June) 1958. 

In order to test the effectiveness of certain devices to reduce the radiation hazards associated 
with photofluorography, a masonite phantom was constructed which had approximately the 
same density as human tissue. Estimates of radiation exposure to the gonads and to the 
skin were made with appropriately placed dosimeters. Several hundred exposures were made 
to test the effect of (1) a proper lead diaphragm at the tube port to confine the primary 
beam to the desired area; (2) local shielding of the lower half of the examinee’s body by 
leaded rubber; and (3) additional filtration of the x-ray beam. It was found that the use of 
these 3 simple devices resulted in a tenfold reduction in radiation received by the gonads, 
and a 50% reduction in the skin dose. Since the radiation associated with photofluorography 
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is considerably higher than that from conventional roentgenography of the chest, it is mandatory 
that photofluorographic installations be properly shielded. The methods outlined above afford 
a simple and inexpensive method for attaining this objective. 

Inpust. Hye. Dicesr. 
HAZARD CONTROL IN PROCESSING STAINLESS STEEL AND Copper CONTAMINATED WITH URANIUM 

D. M. Davis, J. C. Hart, and A. D. Warpen, Am. Indust. Hyg. A. Quart. 18 :235-241 

(Sept.) 1957. 

Preliminary experiments on a laboratory scale by Klevin and Harris showed that uranium 
has a tendency to separate from stainless steel and copper during smelting, the melt having 
no appreciable uranium content. 

The present authors decided to test the process on an industrial seale, one of the first 
considerations being to assess the hazards in the process; uranium is very toxic if ingested. 
The scale of operations may be judged by a few data. The first test involved one melt of 
7 tons of stainless steel which was cut to size for furnace loading at the salvage yard to 
minimize contamination of the mill premises, A second series of tests involving 10 melts and 
about 70 tons of stainless steel was performed with the sizing operation being carried out at 
the mill premises. The copper scrap included 40 melts of about 100 tons 

This all calls for considerable labor by differently experienced people. Some of the larger 
samples of stainless steel were sized by cutting with acetylene torches necessitating the wearing 
of respirators by operators. All personnel were provided with protective clothing consisting 
of overalls, caps and gloves. Showers and clean-up facilities were provided 


Routine monitoring 
showed that all the garments became contaminated. 


The chief test for uranium in the body 
It was found that the operatives who cut the steel by 
means of torches received the highest internal dose. In no 
permissible body burden exceeded during the tests 


is by means of the excreted uranium. 


case however was maximum 


The industrial process can acording to the authors be carried out with safety when there 
is strict conformity to the regulations; the professional services of a health physicist are 
required in order to interpret the wealth of instrumental data 

Russ, Buin. Hye 
A Srmpce Monrror ror AIRBORNE ALPHA Particies. R. D. Hireserr, Ro and 
D. B. Top, Inst. Radio Engineers Tr. Nuclear Se. NS4, 66-69 (Dec.) 1957 

A simple continuous monitor for airborne alpha particles is described. The single-channel 
system can detect activity concentrations of 10 times max. permissible level for plutonium 
and gives indication of accumulated activity at 10-min. intervals. The instrument is designed 
with emphasis on simplicity, reliability, flexibility of use, and ease of decontamination 

AutTHoRS’ SUMMARY 
Nuc ear-TRACK TECHNIQUE FoR Low-Lever PLurontumM IN Urine. L. 


SCHWENDIMAN 
and J. W. Hearty, Nucleonics 16:78, 80-82 (June) 1958 


A nuclear-track-emulsion technique for the determination of small quantities of plutonium 
in urine is described. The plutonium, after separation from the urine sample, is electrodeposited 
on a metal disk. The disk is held against a nuclear-track emulsion for 168 hours. After 
emulsion development, tracks are counted under a microscope. The detection limit of less 
than 0.05 dpm currently achieved on a routine basis is low enough to permit early recognition 
of low-level plutonium deposition, This technique is used exclusively at Hanford for routine 


bioassay. Workers are examined one to four times a year depending on exposure potential 


A note on emergency cases states that when plutonium is known or suspected to have been 
introduced into the body, immediate sampling and short-cut, less sensitive detection methods 
can be used to obtain results within a few hours. Electronic alpha counting after chemical 
separation of -the plutonium is generally adequate 
Inpustr. Dicest 
RADIOACTIVE PARTICLES IN THE ATMOSPHERE AT CINCINNATI, Outo, ROE. 
L.. R. Server, Pub. Health Vol. 73, May, 1958 


Radioactive particles found in air samples collected in 


BRADSHAW and 


Cinemnati following nuclear 
detonations in Nevada were separated into two. size-fractions representative of particles 
retained by the upper and the lower respiratory system of man. Air sampling was continuous 


from mid-February until early April and again for 1 week in May 1955 
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Measurements by autoradiographs and gross internal proportional counting indicated that: 

1. The maximum, minimum, and average concentrations of beta activity in 47 samples 
collected between February 16 avd April 9 and 4 samples collected between May 5 and May 
12 were 30, 0.35, and Suc. per cubic meter of air, respectively. For comparison, the maximum 
permissible level for unknow: radioisotopes beyond the control area is 1,000uuc. per cubic 
meter of air. 

2. The average number of radioactive particles per 10 cubic meters of air was 6.7 in 26 
samples collected between February 21 and March 19 and on April 3. The weighted average 
beta activity of these samples was 37yuc. per 100 cubic meters of air. One sample contained 
as many as 80 radioactive particles and beta activity of 300uuc. in 10 cubic meters of air. 

3. The more radioactive particles were collected by a cyclone separator, which simulates 
capture of particles by the nasal passages and bronchial tubes. Generally these particles 
would be rapidly eliminated from the human system. In roughly half of the samples tested, 
these particles had a gross beta activity of 25 to 500uuc. and one isolated particle of 7.5 
micron diameter had an activity of 1,700uuc. 

4. The activity of particles caught on the filter, representing material which would 
penetrate to the lung alveoli, was usually less than 5ypc. and did not exceed 25yyc. per 
particle. 

STRONTIUM-90 IN Man: 2. W. R. EcketMann, J. L. Kurp, and A. R. Scuucert, Science 
127 :266-273 (Feb.) 1958. 

Further investigation of strontium-90 in man (see Abst. 535, Apr. 1957) is reported, 
with much detailed information. For any given locality, the strontium-90 content of adult 
bone is independent of age. Regional differences are much smaller than the differences in 
total fallout. The average concentration of strontium-90 in the skeleton of North American 
or European children was about 0.7 micromicrocuries of strontium-90 per gram of calcium, 
whereas that for adults it was about one-tenth that figure. Increase in the strontium-90 
content of the diet follows that of the total integrated fallout, but the level in bones lags 
behind, because of delay in reaching equilibrium. If there were no further atomic tests 
after mid-1957, children in the northeastern United States would reach a peak level of 2.9 
micromicrocuries of strontium-90 per gram of calcium. If testing continues at a rate that 
a certain region receives 10 millicuries per square mile per year (the rate in northeastern 
United States in 1956-57) the equilibrium bone level for the population will be 21 micro- 
microcuries of strontium-90 per gram of calcium. The geographical distribution of strontium 
is of course not uniform; estimates for the urban population and the precision of such 
estimates are discussed. 

Inp. Dicesr. 


CONCERNING THE MEASUREMENT OF RApIoactive AEROSAL CONTENT OF D, HASENCLEVER, 

Staub 18:44-51 (Feb.) 1958. 

The considerations necessary prior to the measurement of the radioactive particulate 
content of air are described, and the essential computational principles are given. First 
experience is cited with a new methane flow counter and a new special 2-7 counter tube 
insert, in which the activities of filters with diameters up to 59 mm. may be determined. By 
the use of high-grade cellulose-asbestos fiber filters, which have collection efficiencies of more 
than 99.9% over the entire particle size range of interest in industrial hygiene, from 0.34 to 
104 diameter, it is possible, with the technique described here, to sample sufficient air in two 
hours or less to trace 10-"~4 C/cm.*. Thus sufficiently short sampling times may be achieved 
by these means for control and operational measurements. 
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News and Comment 


ANNOUNCEMENTS 


Scientific Program of the American Academy of Occupational Medicine.—\t the 
Eleventh Annual Meeting of the American Academy of Occupational Medicine, to be held 
at the Sheraton Plaza Hotel in Boston, Feb. 11, 12, and 13, 1959, the scientific program is as 
follows : 

On the morning of the first day—Wednesday, Feb. 11—there will be a Symposium on 
“Pharmacological and Biochemical Approaches to Mental Disorders.” This is being arranged 
by Dr. Mark Altschule of the McLean Hospital, who has been doing much interesting 
investigative work in this connection. The afternoon of the first day will be devoted to a 
field trip to the Massachusetts Institute of Technology at Cambridge. This is being arranged 
by Dr. Harriet Hardy. The conferees making the field trip will have the opportunity of 
seeing at first hand some of the investigations in the scientific field now going on at that 
institution. 

On the morning of the second day—-Thursday, Feb. 12—there will be a Symposium on 
“Transplantation of Tissues and Organs.” There are a large number of people involved in 
this work at the Peter Bent Brigham Hospital and Harvard Medical School under the 
direction of Dr. Francis D. Moore, Surgeon-in-Chief of the Peter Bent Brigham Hospital 
and Moseley Professor of Surgery at Harvard Medical School. Dr. Moore is arranging 
this Symposium. All of the participants have not been decided at this date, but Dr. John 
Merrill, Senior Associate in Medicine at the Peter Bent Brigham Hospital and Assistant 
Professor of Medicine at Harvard Medical School, is definitely committed to make a 
presentation and to moderate this Symposium. Dr. Merrill is well known for his researches 
in renal physiology and played an important part in the development of the dialyzer, or 
so-called “artificial kidney.” Also on the morning of the second day there will be a 
presentation on “Recent Advances in Therapy of Infectious Diseases” by Dr. Louis Weinstein, 
Associate Professor of Medicine at Boston University School of Medicine. The afternoon 
of Feb. 12 will be devoted to a series of individual papers as follows: 

1. “Fatalities from EDTA in Lead Intoxication” by Dr. Heinrich Brugseh, of the 

Division of Occupational Hygiene, Commonwealth of Massachusetts 

“Recent Work on Atmospheric Pollution and Synergistic Action of Certain Substances 
Involved” by Dr. Mary O. Amdur, Assistant Professor of Physiology, Harvard School 
of Public Health 

“Physiological Aspects of Human Fatigue” by Dr. Willem S. Frederik, Director of 
Research Facilities, Liberty Mutual Insurance Company and Lecturer on Physiology, : 
Harvard School of Public Health 

On Friday morning, Feb. 13, there will be a paper entitled “Ocular Effects of Radiation 
(lonizing and Electromagnetic)” by Dr. David Cogan, Professor of Ophthalmology at Harvard 
Medical School and Director of the Howe Laboratory at the Massachusetts General Hospital. 
Dr. Cogan’s paper will be followed by a Symposium on the Nuclear Reactor. This Symposium 
will consist of four presentations as follows: 

1. “Fundamentals of a Nuclear Reactor” by Professor Thompson, Direetor of the Mas 

sachusetts Institute of Technology Nuclear Reactor 

“Health Hazards Associated with a Nuclear Reactor” by Professor Maletzkos, Radiation 
Protection Officer at the M. lL. T. Nuclear Reactor 

“Clinical Applications of Reactor Products” 

(a) Isotopes—by Dr. Martin Lubin, of Harvard Medical School 

(b) Energy—Speaker not yet finally selected 

This Symposium on the Nuclear Reactor will carry to noon on Friday, the time at which 
the Annual Meeting adjourns. 


International Symposium on Allowable Concentrations of Toxic Substances.— Ihe 
International Symposium on Maximum Allowable Concentrations of Toxic Substances in 
Industry will be held at Prague, April 14-17, 1959. The symposium will be arranged under 
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the aegis of the Permanent Committee and International Association on Occupational Health, 
and the International Union of Pure and Applied Chemistry. 
At the symposium the following subjects will be treated: 
1, The investigation of present-time definitions and conceptions of maximum allowable 
concentrations in different countries 


The evaluation of present-time methods and procedures used in different countries for 
the determination and fixing of maximum allowable concentrations 
3. Maximum allowable concentrations in biological materials 
4. The evaluation of the importance of suitable methods of chemical analyses, physical 
methods, and methods of sampling used in industry 
5. General discussion 
President of the Organizing Committee is Prof. René Truhaut, Paris, and General 
Secretary is Prof. J. Teisinger, Karlovo N. 33., Prague IT. 


PERSONAL 


Dr. Ernest Alden Terry Jr., aged 38, a member of the American Academy of Occupational 
Medicine and Medical Director for General Electric Company Appliance Park, Louisville, was 
shot to death on Oct. 26, 1958, while taking his family to church. 

A former employee of Appliance Park has been charged with murder in the shooting. 

Dr. Terry was a graduate of Tufts College and Columbia University College of Physicians 
and Surgeons. He held an appointment as Associate Professor of Occupational Health at the 
University of Louisville Medical School and was recently certified by the American Board of 
Preventive Medicine-Occupational Medicine. 


He is survived by his wife, four children, stepmother, and sister. 
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Neo-Synephrine relieves the discomfort of 
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— 


a moderate reduction in fat 
indicates cereal and milk serving 


Medical and nutrition authorities recommend mod- __ well-balanced nourishment and provide quick and 
eration and reasonableness in food choice as a best _ lasting energy. This serving, as shown below, is a 
guide to good health. When a moderate reduction of | good source of many nutrients and provides about 
dietary fat is indicated, a good choice is the cereal 10 per cent of the daily recommendations of high 
and milk serving for breakfast and the late evening —_ quality protein, important B vitamins, and essential 


snack. minerals. Served with nonfat milk, the fat content is 
Both the breakfast cereal and the milk contribute — very low.* 


Cereal, 1 oz. 
Whole Milk, 4 oz. Cereal** Whole Milk Sugar 
Sugar, 1 teaspoon 1 oz. 407. 1 teaspoon 


CALORIES............ 104 
PROTEIN 7.3.gm. 3.1 gm. 
nutritive 
composition 
VITAMIN A......... 
THIAMINE. 
; RIBOFLAVIN 
cereal serving 
ASCORBIC ACID... 
CHOLESTEROL 


*Nonfat (skim) milk, 4 oz., reduces the Fat value to 0.1 gm. and the Cholesterol value to 0.35 mg. 
**Based on composite average of breakfast cereals on dry weight basis. 


Bowes, A. deP., and Church, C.F .: Food Values of Portions Commonly Used. 8th ed. Philadelphia: A. deP’. Bowes, 1956 
Cereal Institute, Inc.: The Nutritional Contribution of Breakfast Cereals. Chicago: Cereal Institute, Inc., 1956. 


Hayes, O. B., and Rose, G. K.: Supplementary Food Composition Table. J. Am. Dietet. A. 33:26, 1957. 
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4.2 gm. 
} 4.7 gm.* 
| 6.0 gm. 4.2gm. 
0.144 gm. 
0.1 mg. 
1951. U. 
0.04 mg. | 
0.21 mg. 
g. 0.1 mg. 
1.5 mg. 
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